This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


mt^mmB&ismBm&'m&mta'Ukmmm^&s 


URANOSCOPIA 

Or,  the  Contemplation  of  the 

HEAVENS,     ^c. 


mB^B^rAwi^^mi'si^rmmnmmmwa, 


URANOSCOPI 

OR,   THE 

Contemplation  of  the  Heavens. 

BEING  A 

jn  cf  the  Equation  of. 

Meffiod  of  obferviog  the  Solar  Ingrefles  into  aay 
tnt  nf  the  Edhiri«  ■;  and  the  Invefttgaclon  of  the 
',  and  ^Iceentrici  ties  of  the  Planets. 

1  ^minadon  of.  the  greateft  Elongation  of  1 

I  MiKCVRi  frt>m  die  SUN. 
Of  UiejBSan  Motion  of  the  Earthy  her  Apliclit>%  and 

'the  fteceiBoTi  of  [be  E  iUtnoK  ;  the    S^^Tjsiand     MQOi^J 
True  aud  Apparent  Places,  by  CaJcuutbfi  ai>ii  ODTerva- 
:  With  thf  rme  Hmr  of  the  Nigtit,  by  the    STARS* 
irwfti  by  a  New  Quadrant-' 

^JUfb,  an  Explanation    and    DefnonfVmtion   of  the 

ciand  Jiajnttetdiaa  ^^^^f^^^*  *^^   Compitcing  liie 

and  rnoctpal  Arpe^funce*  of    SoUz    Foli^fi*, 

^  T,  New  Tables^  of  die  Nonagelime 


?. 


^iiiiiie  mod  LiiUude/ 
ttcb  a  Work* 


?.     With  many  other  things  ufeful 


By  CRUaSS  pADBETXBFt^  T^^^^^  ^f  tht 
Mathematicks* 


to    N   i)    O    N, 
Ifttoietl  for   J—  •  »   :;qx  *^  VitgiHHe^d,  agai^ft  diC^ 


1 

■ 

i 

T 

f^? 

^^W 

1   A'l 

1 

boJiqH 

1 . 

^    « 

^L 

'  "iH 

^^^^^^^B^ 

^^^■l 

■ 

H 

• 

* 

1 

THE 


i 
^^INTRODUCTION. 


Readek, 

Here  prefeat  you  with  what  Iprp- 
mifed  in  the  418th  Page  of  tof 
Cempleat  Sjfiem  of  Ast&onomt^ 
that  is,  the  method  of  Computing 
the  Latitudes  and  Longitudes  of 
the  Places  of  the  Globe  where  the 
principal  Apearances  of  Solar  Eclipfes  are  Vifible. 
And,  as  it  was  the  Great  KefUr  thatfirft  made 
ufe  of  this  method ;  fo  ic  was  our  Country-man 
Mr.  Flamfleed  that  took  it  into  confideration  and 
improved  it :  But  becaufe  the  former  wrote  in 
Latim,  and  the  latter  giving  but  only  one  ihort  Ex- 
ample, and  that  Book  is  become  fcarce  and  coa- 
iequently  dear,  I  have  therefore  in  the  following 
Sheets  endeavoured  to  explain  both  their  Methods 
in  divers  Examples. 

And  as  the  times  of  the  Univerfal  Eclipfes  are 
firft  to  be  had  before  you  can  proceed  to  find 
where  the  principal  Appearances  are  feen  ;  thefe 
muft  be  Learned  from  the  17th  Precept  of  my 
forecited  Book ;  in  which  you  are  toobferve,  that 
the  time  of  the  Ecliptic  Conjundion,  is  always 


J 
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cqaal  to  the  time  that  the  Sun  is  Centrally  Eclipfe 
in  the  Nonagefime  Degree ;  which  you  may  th 
better  underftand  by  carefully  tracing  the  foJ 
lowing  Calculations. 

And  as  this  Method  of  Projeding  Solar  Eclip 
fcs,and  the  Paflage  of  the  Penumtra  over  the  Earth' 
Disk,  I  have  fufliciently  explained  in  the  4i9tl 
Page  of  my  Systbm  ;  yet  it  will  not  be  imperti 
nent  to  acquaint  the  Reader  (in  this  place')  that 
if  we  imagine  a  Plane  to  pafs  thro'  the  Center  o 
the  Earth,  fo  that  the  Line  which  joyns  the  Cen- 
ters of  the  Sun  and  Earth,  may  be  perpendiculai 
to  this  Plane,  it  will  make  on  the  Surface  of  th< 
Earth  a  Circle,  which  will  feparate  the  illuminated 
Hemilphere  of  the  Earth  from  the  Dark. 

This  Circle  is  called  the  illuminated  Disk  j 
which  Disk  is  di redly  feen  by  a  Spedator  placed 
at  the  diflance  of  the  Moon,  in  the  right  Line 
which  joyns  the  Centers  of  the  Sun  and  Earth. 

Upon  this  Circle  the  Earth's  Equator,  its  Pa- 
rallels, Poles,  and  all  other  Circles  which  we  ima- 
gine, are  to  be  fuppefed  Projeded   Orthographic 
cally  :  For  all  Lines  drawn  from  the  Center  of  the 
Sun  to  every  (ingle  Point  of  the  Disk  being  per- 
pendicular to  it,  all  the  reft  will  be  perpendicular 
to  it ;  and  then  an  Obferver  in  the  Moon  will  (ee 
all  Countries,  Cities,    and  Towns  to  move  upon 
the  Disk,  which  is  cccafioned  by  the  Rotation  of 
the  Earth  round  its  Axis  from  Weft  to  Eaft:  And 
every  Point  will  have  its  way  on  the  Disk :  For 
by  the  Diurnal  Gyration,  all  Places  dcfcribc  either 
the  Equator,  oroneof  its  Parallels i  and  iftheSun 
be  in  the  Plane*  of  the  Equinoiftial,  or  rather  if  the 
Plane  of  the  Equiaodtial  pafs  thro'  the  Sun,  the 

Equi- 
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Eqnlnodlal  and  all  its  Parallels  are  in  that  cafe 
prcjeded  into  Right  Lines:  For  they  will  all  be 
Perpendicular  to  the  Disk,  or  Plane  of  the  Fro- 
jedien. 

But  in  other  Pofitions  of  the  Earth,  or  Sun,  the 
PfOjedion  of  thefe  Circles  will  be  Ellipfcs, 
which  is  the  way  that  all  thcPlaces  of  the  Earth  are 
feen  to  movcon  the  Disk. 

Now,  if  thro*  the  Pole  and  the  Sun  there  be  a 
great  Circle  drawn  which  cuts  the  Earth,  and  this 
Circlebe  Proje<Sed  on  theDisk,it  will  be  the  Uni- 
▼erfai  Meridian,  fas  in  the  three  following  general 
Schemes  is  Noted  with  e  being  the  Earths 
Axis.)  To  which,  when  any  Place  is  obfervcd 
to  come,  the  Inhabitants  of  that  Place-will  have 
Mid-day.  And  when  any  Place  is  leen  to  touch 
the  Weftern  Limb,  or  Edge  of  the  Disk,  the  In- 
habitants of  that  Place  will  then  fee  the  Sun  ri/ing 
to  them  ;  bat  aSpedator  at  the  Moon  will  fee  the 
Place  to  rife  and  come  upon  the  Disk,  and  will  fee 
it  move  towards  the  Eaft  :  (becaufc  the  Eye  at 
the  Moon  is  carried  that  way)  and  as  foon  as  it 
has  pals'd  theUniverfal  Meridian,  the  Place  then 
being  gone  to  the  Eaftward,  the  Sun  feen  out 
of  the  Earth  from  the  place  will  apppear  to  move 
Weftward.  But  when  the  place  comes  to  the 
Eaftern  edge  of  the  Disk,  the  Spcdtator  in  the 
Moon  will  obferve  the  Place  to  fet  in  the  Disk  j 
bat  the  Inhabitants  of  that  place  upon  the  Earth's 
Surface  will  fee  the  Sun  to  fet  in  the  Weft. 

Thefe  being  the  chief  Properties  of  this  Prc- 
jedion,  I  fhall  hereunto  fubjoyn  the  twelve  Pro*^ 
pofitions  of  Thccdofius^  which  will  give  great  light 
into  the  Ktpknan  Method. 
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PROPOSITION  L 

To  thofe  that  inhabit  under  the  North  Pole, 
one  and  the  fame  Hemifphere  of  the  World  is  al- 
ways apparent ;  but  the  other  Hemifphere  is  al- 
ways hidden :  Nor  do  any  Stars,  either  rife  or 
(et  to  them  s  but  thofe  that  are  in  the  upper  He- 
mifphere are  alNi'ays  confpicuous,  and  contrarily 
thofe  in  that,  which  is  hidden,  never  appear. 

II.  To  thofe  People  that  inhabit  under  the  & 
quinodial  Circle,  all  the  Stars  do  rife  and  fet'; 
and  are  moved  in  equal  time  of  ix^  Hours  abov^ 
the  Horizoa,  and  under  it. 

III.  In  every    Place  within  the  Middle,  df 
Torrid  Zone,  the  Ecliptic  Circle  is  at  fome  cei*- 
tain  time  of  the  Day  at  right  Angles  to  the  Ho- 
rizon of  the  Place  :  For  the  Circle  parallel  to  thp 
Equator,  drawn  thro*  the  f^ertex  or  Zenith  of  th? 
place,  cuts  the  Ecliptic    Circle  in  two  Pointf. 
Whea  therefore  the  Point  of  either  Interfediori  ik 
co-united   with  the  Zenith,   then   the    Ecliptic 
pafles  thro'  the  Poles  of  the  Horizon  ;  and  there- 
fore it  cuts  the  Horizon  at  right  Angles;  and  thi^ 
is  done  twice  in  one  Diurnal  Revolution.    But  to 
thofe  inhabiting  under  either  Tropick,  only  oncf 
in  a  Day,  that  is,  when  the  Solflitial  Points  ia 
which  the  Ecliptic  touches  both  the  Tropickjp 
come  to  the  21enith  of  that  place.    See  the  Table 
of  the  Altitude  of  the  Nonagefune  Degree.    This 
is  made  Plain. 

IV.  To 
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IV.  To  thofe  whofe  Zenith  is  as  far  diflant  from 
tbe  Pole,  as  the  Fropicks  from  the  Equator,  fix 
Signs  fhall  at  once  happen  to  rife,  and  fix  to  fet, 
in  one  Diumai  Revolution ;  that  is,  to  thofe  whofe 
Zenith  b  id  the  Artie  or  Antartic  Circle.  For 
whereas  the  Poles  ot  the  Ecliptic  are  carried  in 
the  Peripheries  of  thofe  Circles,  therefore  in  one 
Diurnat  Revolution  the  Pole  is  once  co-united  with 
the  Zenith ;  that  is,  the  Pole  of  the  EcJiptic  with 
tbe  Pole  of  the  Horizon  ;  and  therefore,  the  E- 
diptic  is  alfd  co-united  with  the  Horizon.  Which 
Co-union  is  made  in  an  indant ;  and  after  that 
inftant  the  Ecliptic  is  forthwith  divided  into  two 
parts  by  the  Horizon  :  So  that  in  an  in  flam  one 
Semicircle  of  the  Ecliptic  riles,  and  the  other 
Semicircle  fets. 

V.  To  thofe  People  ihhabhing  under  the  E- 
l|aMO<ftical  Circle,  the  Meridian  ihall  cut  above 
the  Horizon  the  Semicircle  of  the  Ecliptic  into 
two  equal  parts,  when  the  Points  of  Conrad  of 
tbe  Tropicks  and  Ecliptic  come  to  be  in  the  Ho- 
rizon ;  arid  then  alio  the  Ecliptic  (hall  be  at  right 
Angks  to  the  Horizon. 

For,  the  Horizon  then  pafling  thro'  the  Poles  of 
tbe  Troptck,  ( the  fame  with  the  Poles  of  the 
Work! )  and  the  Points  ot  tHe  Contact  of  the 
Tropicks  and  EcUptie  (hail  Cby  the  Laws  of 
Sphericks^  pafs  iikewife  thro*  the  Poles  of  the 
Ecliptic  ;  and  theretore  ihall  cut  the  fame  at  right 
Angles:  And  Iikewife  the  Ecliptic  pifs  tliro*  the 
Poles  of  the  Horizon,  by  which  the  Meridian  alfo 
padea. 

I  a  J  ^tota 
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From  whence  the  Arches,  as  well  of  the  Meri- 
dian,  as  of  the  Ecliptic,  intercepted  between  the 
Pole  of  the  Horizon,  and  the  Horizon,  are  Qua<- 
drants. 

VI.  To  thofe  Inhabiting  under  the  Equinodial, 
all  Scmicricies  of  the  Ecliptic  arife  in  equal  time, 
as  likewife  do  their  oppofite  Peripheries* 

For  there,  every  Semicircle  of  the  Ecliptic  ir, 
rifes  with  the  Diurnal  Arch  of  its  beginning ;  (bui^ 
by  the  fecond  hereof)  all  the  Diurnal  Arches  are 
Semicircles,  by  which  is  manifeft,  the  firft  part 
of  tiiis  Proportion :  The  other  part  is  dear,  feeing 
not  only  the  oppofite  Peripheries  of  the  Ecliptic^ 
but  thofe  likewife  equally  diftant  from  the  Equi- 
nodial  Points  afcend,  with  equal  Arches  of  the 
EquinodiaL 

VII.  To  thofe  People  whofe  Horizon  difierbj 
a  more  Eaderly  Pofition,  the  Stars  neither  arjb 
rogctl^er,.  nor  fet  together;  but  by  how  mu^.^ 
fooncr  they  arife  to  thofe  who  live  more  Eafterly, 
by  (b  much  fooner  do  they  fet :  For  the  Horizons 
of  fuch. equal  Places,  by  reafon  of  equal  Altitodei 
of  the  l^ole,  touch  the  fame  Parallel  of  the  ^r 
quatoi; ;  wherefore  the  Arch  from  any  P4ra%i 
of  the  Semicircle  of  the  Horizon  inter}e<9ted^  a^ 
well  between  the  places  Eaftward^  as  thoJe 
Weftward,  are  the  fame.  Therefore  every  Star.ia 
a  place  Eadward  by  the  fame  Arch,  anticipates  ifie 
rifing,  and  thence  its  Setting,  and  confequently  in 
tbe  lame  interval  of  time« 

VHl  lb 


The   Introdu£Hon  v  ii 

Vni.  To  thore  inhabiting  under  the  fame  Me- 
ridian, whatever  Stars  are  between  thegreateftof 
the  always  apparent  Parallels  and  the  Equinoctial, 
appear  longer  above  the  Horizon  to  thole  inhabit 
cing  Northward,  than  they  do  to  thofe  inhabiting 
Southward. 

And  how  much  fooner  they  arife  to  thofe  in- 
habiting Northward,  fo  much  later  they  fet.  But 
thofe  Scars  which  are  between  the  greatefV  of  the 
Parallels  always  latent,  (or  hid  )  and  the  Equi- 
aodial,  appear  longer  above  the  Horizon,  to  thofe 
inhabiting  Southward,  than  they  do  to  thofe  inha- 
ting  Northward  ;  and  how  much  fooner  they  rife 
CD  thofe  inhabiting,  fo  much  later  they  fet. 

For  to  one  travelling  towards  the  apparent  Pole, 
the  Diurnal,  increafes ;  and  to  one  going  towards 
the  Pole  that  is  deprefled,  the  Diurnal  Arch  of  a 
Star,  declining  thitherward,  increafes  likcwife : 
Bat  by  Collating  the  Arches  increafing  on  cither 
SdCj  that  is  to  fay,  towards  the  Ead,  or  towards 
th^  Wctty  the  reft  of  the  Proportion  is  manifeft. 

IX.  But  if  the  Horizons  be  neither  under  one 
Parallel,  nor  under  the  fame  Meridian,  there  will 
follow  only  an  Inequality  of  the  Arches  raifed  a- 
bovc  the  Horizon,  after  the  manner  as  before  ex. 
prcfled }  but  no  Anticipation  of  Rifmgs  or  Set- 
tings.  This,  as  the  premifcd,  is  manifeft  by  rea- 
ion  of  the  greater  or  Icfler  Inclination  of  the  Ho- 
rizon. 

X.  To  thofe  Inhabitants  under  either  Pole,  the 
Sun  is  carried  conftantly  for  fix  Months  ("nearly  a- 
bove  the  Horizon^  and  as  long  unierricathit. 

[a  2  J  T\\xs 


V  i  i  i  The  ItHCrodiGtion} 

This  appears  by  the  firil  Fi  opoficion,  fince  dne  half 
of  fb&  EcHpcic  isal\vays  apparent,  and  the' others 
atvi^ys  latent ;  either  of  which  by  the  S'nri  (i^ ' 
parently  j  in  near  about  fix  Months:  time^  is  rna 
through,  i 

XL  To  thofe  going  from  the  Pole  co^arda  the 
Artie  or  Antartic  Circles,  this  conftant  Stay  of 
the  Sun  either  above  or  under  the  Horizon,*  fo^  ;, 
fix  Months.  groA's  leiier  and  lefler,  until  it  be  re^ 
dttced  to  the  fpice  of  14  Hours,  either. under  th^  / 
Artie  or  Antartic  Circle:  For,  the   HpriZon'oif 
thofe  Habitations,  touch  two  Parallels  ot  the  E^  ^ 
quator  greater  than  the  Troptcks>  which  on  either 
fide  cut  from  the  Eliptic  two  equal  Peripheries  ; 
and  that  Periphery  which  the  Paraliels*^lwayscttt< 
off]  never  ferts,  and  that  which  is  always  Utenti  ne- 
ver rifes.    Latent,  always  fignifies  piJ^ 

To  thofe  inhabiting  under  the  Artie  or  Antartid 
Circles;  the  longed  Day  is  14  Hours,  and  tbidf 
Night  but  an  inflant  ;  on  the  contrary,  the 
longed  Night  14  Hours,  and  the  Day  but  an 
inllant;* 

The  other  Arks  increafe  and  decreafe  until  tbey 
come  to  the  Equality  of  the  Equinox. 
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CHAP.    I. 
A  DemoHfirdtiOH  of  the  Equation  of  Time. 


EING  now  upon  the  Bufinefsof  Demon- 
ftracing  my  Aftronomical  Obfervations*  ic 
will  not  be  Improper  co  fpeak  fomeihing  of 
the  Inequality  of  Natural  Days :  For  wich* 
cue  a  right  underftanding  in  that,  the   A- 
ftronomer  will  be  at  a  lofs  to  regulate  his 
curious  Time- keeper,    and  thereby  make 
wrong  Obfervation.    This  is  a  Matter  that  has  ezercis'd  the 
Thoaghrs  of  Aftronomei^  in  all  Ages  :  And  tho*  all  have  al- 
hw*d,  tha;  there  really  is  fuch  an  Inequalicyi  yet  they  have 
much  difagreed  in  afligning  its   Quantity,  and  demonftra- 
t:n|;  the  Reafon  and  Affeftion  ther'*of ;  becaufe  they  all  built 
cpan  a  wrong  Hypoihefis,    fuppofing    the   Earth   at  reft; 
ikhich  produced  chem  but  one  part  of  the  Equation  of  Na- 
rnral  Days :    And  with   this  they   latisfied  themfelves,  not 
thinking  but  that  they  then  bad  the  whole,  whereas  they  had 
onlv  one  half. 

Thus,  the  Equarion  of  Time,  which  depends  upon  the 
Obl-quity  of  the  Ecliptic,  was  made  ufe  of  till  about  the 
Middle  of  the  laft  Century,  when  our  Country-Man  Str^et^ 
in  his  Ephemeris  for  the  Year  1655,  gave  a  little  Sketch 

i~  tf  its  Demonftration^  which  he  afterwards  put  in  his  A-^ 
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fi^ommU  Car^Und,  with   Tables  of  the  Equanon  of  Timei 
in    Fwo  Pans ;  ubere  he  grofl^ly   miftakes  the  Second  Parr, 
iiod  litdins  to  Add,  when  we   fliouJd  Subrrad,  &  cmtri  i 
ileaving'he   Second  Put  withoiuany  Deinonftracion  at  all  ; 
Iriilar  Uft,  our  moft  leanteJ  Aftrotiomer   Mr  Flsmfleed,   hai   , 
|i3r»erniin*d  rhe   Confroverfy,  ^ud   by  naoft  evident  Demon*] 
tftraciijfis  Geomerrical  hai  pur  the  maccer  beyond  futiher  DiP 
[pute,  clearly   evinctng  both    rhe    Reafons,    Atfetftions,  and 
I QiianEicy  ot  rhfs  Inequality*       His   Diirenarton  concerning 
[this  is    annexed,  a'^d  pub^ifhM    at  the  Etid   of    the  Opers 
iFofihuma  JcnmU  Honoxciif    L^nd,  1(73,    4^0*  ro  wbich   I 
i^ifr  my  Reader. 

Let  us  now,  uirh  Dr.  l^etll,  ask  who  they  are  that  dare 

tell  us,  that  ihe   bun  doth  11  ot  tell  the  Truth  ?    The  Aftre« 

fiumtih  are   the    hold    Men  tbac  EfiU  us  To  ;    For  they,  by 

.their  nice   Search  loro  Tbiugs,  have   found,  that  the  Sun's 

[;»pparent  Motion  is  no  ways  equal !  They  obferve,  that  he 

mow  and    then  Hickens  his   pace,  atid   afterwards  quickens 

rit  a^ain  :    And    therefore  Equal  Time,  which  gt*es  on    al- 

[vays  ar  the  fame   rate,   cannot  truly  t>e    meafur'd   by  tho 

'Sun^s  Motion,  JC^f//»  Lr^,  Page  313.     Aftronomers   have  di- ■ 

ftinguifh'd  ihe  Days  into  Civil  and  Nacoral.  f 

I.  A  Civil  Day  being  thai  Space  of  Time  containing 
jufl  twenty  four  Hours,  reckoned  tram  Twelve  of  the  Cloct 
at  Noon  on  one  day,  uuio  Twelve  of  rh?  Clock  at  Noon 
on  the  next  day  ;  in  which  time  the  Equinodi^l  makes 
one  entire  RevQlutlon  about  the  $.xU  Qi  the  World. 


X  of 


1,  The  Natural,  or  Apparent  Day,  is  that  Space 
Time,  in  which  the  Sun  moves  from  the  Meridian  of  on» 
Place,  to  the  fame  Meridian  agaiti.  Thefe  Days  are  not 
always  of  an  equal  Lenj^rh  ;  but  are  longer  at  fome  times 
of  the  Year  than  at  o^her  tim^s-  The  difference  between 
thef«  two  forts  of  Days  is  but  fmalli  and  there  is  a  double 
Caiife  for  this  fmall  Inequality. 

All  Aftronomlcal  Time  begins  a^  the  Noon  of  one  day, 
ind  ends  at  Noon  on  the  next  following  day  ;  and  this  a- 
grecs  with  the  f^atMnU  Dajf  above*mention*d. 

This  hat  aliu  two  Demoaftracionip  Wj(.  Equ&l  and  Appa- 
rent. 

The  Equal  Tisit  is  that  which  is  kept  by  tti  equal  MotU 
on  in  the  Equinoctial  ^  to  which  Titne  all  AftrQaomical  Ta- 
bles ar«  exhibited. 
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Tht  Apparenc  Mouom,  or  Time  Apparent,  is  the  (enfil^ft 
or  cnerntl  Meafare,  eftimtced  by  the  Sun^s  Apparent  una* 
^mI  Mocioa  in  the  EUipcic  ;  to  which,  all  Qalculations  A* 
ftronomicai  muft  be  reduced. 

Ia  thittdkcekic  DUgrdm.  let  A  B  C  be  a  Qpadranc  of 
die  $olfticial  Co|ure,  A  the  Foi^  ^ 

f  G  a  Radiui  of  the  Equinodi-  ji^-*-^***!;^!^ 

d,  T  B  a  Radiat  of  the  Eclip-  '^^    "^ 

tic,  T  the  EquinoAiai  Point,  or 
die  Place  .of  the  Sun  in  the  Be- 
ginning of  ic  at  Noon  on  Tome 
certain  day^  9  die  Surt*s  Place 
at  Noon  the  day  fdlowingi 
dHOQflh  which  Place  ftrike  the 
Af^  A  9  P»  to  OK  the  Equi- 
aoAial  at  Right  Angles  inD: 
T®  will  expreft  the  diurnal 

Motioo  of  die  Scmh  and  V"  D  its  Right  Afcenfiodp  or  thdi 
EqviaoAial  diat  cnlminatei  with  the  Sun  :  .which  Arc^.  jTee* 
ing  ic  IS  one  of  the  Sides  of  a  Right-angled  Spheric  Triaa« 
gle  T  ^  Gf  cannot  be  equal  to  the  Hypothenufe^  that  if^  vi 
die  Sua's  Motion  V  0. 

Wherefore  feeing  the  Revolutions  of  the  Equlnodtal^  anil 
of  its  oqual  or  like  Burcs^  are  equable^  anc)  performed  lo^i- 
c|nal  tiaaes  i  bat  the  Son,  in  puffing  equal  Pans  of  ^he  eclip- 
na»  apply. lo  the  Meridian  with  unequal  Parts  of  the  Equl« 
nodlial  ^  ic  oeceflarily  follows,  that  the  Solar  Days  are  «n« 

And  that  the  diaerefiee  between  the  Son's  true  Place  and . 
itf  Riphf  Afce9fioo9  being,  converted  into  Tinne,  is  the  trul 
Eqaatioo  of  Tie:ie  arifing  from  this  Caufe.  Which  Equation 
is  the  firft  and  third  (^adrants  of  the  Ecliptic  is  to  be  fub- 
craAod  froth  the  Apparent  Time .:  for  in  them  the  tongi* 
tude^of  the  Snn  from  the  next  Equinodial  Point  pafles  the 
Mandiaa  fooner  than  a  like  Arch  projeded  in  the  Equiijo- 
ttai-  Bat  in  the  feeond  and  fourth  Qiiadrants  of  the  Edip^ 
tic,  this  Equation  is  to  be  added  to  the  Apparent  Time  to 
get  the  Mean  ;  for  in  thefe  the  Longitude  of  the  Sun  from 
the  Eqninodial  Point  Ubrd  pafles  the  Meridian  later  than 
the  like  Arch  projeded  in  the  Equator. 

Ar  BxMMh  f  Let  the  Longitude  of  the  Sun  from  the  E« 
qnioodial  Point  T  be  r  0—  59'  ^"f  m  Right  Afcenfion, 
or  cha  Arch  of  the  Equinodial  culminating  tbeirewiUi  wiU 
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be  T  D  54'  U".  being  lefs  than  Y"  ©  by  4'  54";  which  fee- 
ing  turned  into  Time  (bv  the  Table,  Page  66^  of  my  Aftror* 
nomy;  is  19"  ^6"' ;  and  by  fo  much  is  the  Api)arent  Day 
Iborter  than  ^he  Mean. 

This  therefore  is  the  Equation  of  Time  arifing  from  this 
Caufe,  and  is  Negative,  or  to  be  fubtra(5ed  from  th€i  Appa- 
rent Time,  to  obtain  the  Mean  Time  :  For  'he  Longitude  of 
Sun  arrives  ar  the  Meridian  fooner  thail  a  like  Arch  projec- 
ted in  the  Eqiiinodiai. 

To  make  all  plain,  I  fhall  annex  the  fonowing  Table; 
Ihewing  the  Sun*s  Right  Afcenfion  t)  every  Degree  of  the  £• 
cliptic  ;  in  which  I  have  nun^ber'd  the  Sun's  Place  from  A* 
fir/,  increafing  by  one  Degree  round  the  Ecliptic,  10350*^ 
At  the  Top  of  every  Column  I  have  fet  the  Signs,  for  a  Guide 
,  tc^know  in  what  part  of  the  Ecliptic  the  Sun  is  t  By  which 
you  may  perceive,  that  in  the  firft  Qnadranr,  that  is,  all  the 
time  the  Sun's  Place  is  lefs  th*n  900,  the  Sun'i  Pface  exceeds 
tMe  Right  Afcenfion ;  but  in  the  fecond  Quadrant,  that  is, 
While-Jie  is  moving  from  Cancer  to  Lihrd,  his  PlaCe  being  left 
than  180^,  the  Right  Atfcenfion  is  more  than  the  Sun's  Place. 
lA  the  third  Quadrant,  the  Longitude  is  again  greater  than 
tt^e  Right  Aicenlion ;  but  in  the  4th  or  Ia(b  Quadrant  it  is  a^ 
gain  lefs,  as  in  the  fecond. 

'  Now  it  is  froiVi  this  Table  that  I  Conftruded  that  in  Page 
1.  of  my  Aftronony.-  Thus,  let  the  Sun  be  one  Degree  in 
Aries,  his  Right  Afcenfion  is  55'  4''  ;  which  fubtraAed  from 
1®,  leaves  4' 5^^;  which  turned  into  Time,  is  19'^  51'^/. 
Kow  becaufe  [  omit  Thirds  in  that  Table,  therefore  I  call 
tj'i  52"/ :  xof',  MeUxch  is  the  firft  Number  in  that  Table  of 
tfae  firft  Part  of  rhe^E^uatiou  of  Time,  to  be  added  to  the  E* 
qtxa)/  or  fubtra(^ed  from  the  Apparent  Time.  Again,  let 
the  Sun  be  in  if'Titurui;  thtih,  45<»  from  the  beginning  of 
Aries,  and  his  RlgjSt  Afcenfion  is  41«  91'  34";  this  difference 
IS  a"*  28'  25'' ;  whifchf  reduced  into  T  me,  is  9'  53''  44"/,  to 
ht  added  to  the  fiqaal,*  or  fdhrraded  from  the  Apparent 
Time,  as  rhat  Table  direds,  which  was  coaftrucccd  from 
cbis^  af)er  the  manner  now  dlrea^ck 
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On  accoant  of  the  Sun*s  Eccencricicy,  C  (3  ii^it  ftbiA 
ihe  Onrer  of  ibe  BartbV  Anoqai  0<  bit,  the  Diurnal  Moti- 
en  of  the  Eanh  is  tometimes  faftcr*  tnd  rometimes  doOrer 
ibaa  ibe  Meaa  Motion  59'  fil'^j  and  confequently  the  Ap- 
paceiK  Day  is  fometimes  longer,  and  foinecinies  (honer  chail 
ihe  Mean  Day  :  Which  IneqiialicVt  and  the  quantity  of  ih^ 
Difeence  of  the  Equal  or  Mean  Day  from  the  Apparent,  il 
rims  demodtrated? 

la  the  foOowing  Figure,  let  A  B  D  E  be  the  Great  Orb^ 
in  which  eke  Earth  is  yearly  carried  about  the  Sun  ; 
the  Center  heteof  is  QA,  the  Aphelion,  or  the  Earth^s 
Place  at  Noon  on  that  Day  that  it  is  in  its  Aphelion,  fuppofe 
riie  1 8th  of  JstfUf  A.  the  ^th*s  Place  at  Noon  the 
folawing  Day ;  A  P  an  affigned  Meridian  of  the  Eanh  ; 
din  Aacb  A  fi,  or  the  Angle  A  C  fi  ;  the  Mean  Mo* 
moA  of  the  Earh.  %f(  %i9  from  the  Noon  of  the  giv« 
en  Da. ,  to  the  Noon  of  the  Day  following  s  Fa  Point  ill 
ibe  given  Meri«> 

4taniamHlratbe 

Wi;^liichPoint 

vbik  the  Earth. 

iscarricd  in  ks 

Orb  from   A  to 

1.  ia  roird  by 

iht  diocoal  Cir* 

QODvolucioo    of 

die  Earth   frooi 

P  thro'  O    the 

M  Day,  to  G 

fke  (ecood.  Day  ; 

10  which    Place 

when    the    faid 

foint  arrives,,  Vu 

Hani  felt  chat  the 

Earth    has    pe& 

kmnrd  a>  Com* 

pleat;Revoltt(ion 

4x9X  iraown  A- 

i^s  ;  becaufe  the 

Bferidian  fi  G, 

b  the  fecond.  Day-s  Poftore,.  is  made  paralTel  td  A  F,  itf 

irft  Day's.  PoAure.:   Bnt.it.is«not.yer  apparent  Noon,  tiU  the 

iinic  PoiACof  ibc  Earcb,!  by  its.Ki: volution,  be  brought  toK» 

whertf 


li  Uranoicopia. 

where  Vis  mm'd  dirediy  to  the  Sun,  who  governs  the  Civil 

And  that  this  time  is  not  the  fame  with  the  Celeftiaf  or 
Equal  Noon,  wil(  be  prov'J,  not  on^;  hecaufe  the  Ear  h  hii 
not  ver  performed  >ts  M^an  Motion  ai>ove  hs  Revo^utiaei 
.  (tha*  this  were  a  lufficienr  ^.rguinetir J  bat  alf  i  becaufe  the 
diurnal  Morons  aU^ui  the  Sun  and  tonfeqiientiy  the  Re- 
turn': ff  any  certain  Meridian  to  him^  aie  \e\y  unequal: 
Neither  can  that  poffibiy  bf  equal,  in  refped  of  anv  Point, 
abouf  vtbich  ihe  Earth  is  cairted  eqnaljy  ;  as  is  faffic^ently 
maniieft  from  the  rnfpeAion  of  the  Scheme  only*  Where- 
fore the  Mean  Koon  and  Equal  Time  refpe<^  the  Point  of 
the  M-^an  Motion,  (that  is,  the  Center  ot  the  Orbit  ti  C)  and 
in  our  prefcnc  Inftioce,  is  then,  when  the  Meridian'  carried 
from  K,  arrives  at  L,  where  it  is  direjiiy  ti  r n'd  to  the 
Center  of  the  Orbit  at  C.  And  when  it  h,is  gained  this 
Pollure,  the  Ear  h  has  perfornried  its  M^-an  Mo[ion  above  a 
Revolution  requifiieto  cimp'e:^.!  a  Mem  D4V. 

For  the  Arch  G  L^  or  the  Angle  G  B  L  is  equal  ro  the 
AngTe  A  C  B,  ibe  Mean  D^irnal  Motioti  of  the  Earth. 
Alfo  the  Arch  G  Kj  which  the  Eanh,  or  anj'  Meridian 
iherein^  muft  pafs  more  than  a  Revoluti^^n,  f^efoie  it  be 
Apparent  Noon,  is  equal  to  the  Angle  A  0  B,  the  Apparent 
Motion  of  the  Earth  at  the  Sun. 

From  whence  tis  evident,  that  the  Arch  K  L,  which  th? 
CifCumference  oi  the  rolling  Earth  performs  between  the 
Apparent  and  Mean  Noon>  atid  which  fhe^s  the  Ditftrenco 
between  the  Apparent  and  Mean  Day,  is  equal  lo  the  Angle 
®  8  C,  which  is  the  Equation  ot  the  Orbit. 

Wheretore  the  Pn^Jlhafktrefi  of  the  OrbW  reduced  inta 
Minutes  and  Seconds  ot  lime.  (liaU  be  the  fec^^nd  part  of 
the  Equation  of  Time  derived  from  the  Ear.hN  Morion. 
Which  Equations  throughout  this  'cmicirce  of  the  Orbit 
fthat  is,  while  the  Mean  Anomaly  is  o,  i,  i,  9,  4.  5  Siirns) 
are  Negative,  -or  to  be  fubtradtea  from  the  Apparent  Time  j 
for  herein  the  MeanNt>on  lucceeds  the  Apparent- 

In  like  manner,    if   we    take    the   o  ipofif e    Place  of  the  ■ 
Scheme,  and  confider  the  Earth  in  its  Perihelion,  the  Point  I,  , 
or  the  Meridian  Ei,  being  made  parallel  to  its  Yefterday  s 
Pofture,  Vis  p!ain^  that  the  Earth  has  performed  one   com- 
pleat  RcvQiptton. 

This  Point  being  carried  to  N*  vuhere  Ws  turned  to  rh^ 
Center  of  the  Orbit,  ^tis  now  Mean  Nnon:  For  the  Arc| 
N  I,  9r  the  Angle  N  E  1,  equal  to  the  mean  diurti^l  Motic 


lahh,  is  .pafled  over.     But  it  ii  not  yet  Apparenc 

:  II  rhe  Earrh,  by  its'Roration,  brings  ttief  fame  Me- 

D  M,  where  iris  diredly  turned  tow«-€ls  the  Sttcu 

hence  ^is  manifeft,  chat  the  Apparenc  Day  exceeds 

in  hy  fo  mtidi  cime^as  is  re^uifite  for  the  Earth  to 

Arch  N  M  ;    v  hich  Arch  it  equal  to  the  Angle 

the  ProfibMfh^efis  of  the  Orbit.   .  Wherefore  redu- 

;  imoTime,  gives  the  Equation  of  Natural  Davs,iai 

if  die  Eanh*s  Motion,  which  throoghdut  this  Semi- 

Afnomaly  (i.e.  while  the  Earth  mov^s  from  ber.Pe« 

co'her  Aphe:ion)  «il  Affirmative,-^  to  be  added  jto 

irentTime;  becanfe  herein  the  MeaaNoonpreoie^ 

ireht.   •  ;.       -^   .     .  ^. 

lartifcft^  from  what  goes  before^  xhnx  if  the  Sun  wa-e 
sniJieroFthe  Earth's  Annual  Orbit,  and  the  Eanb*s 
re  hot  inclinM  to  its  Path,  or  Way.  there  would  bt 
lalicy  o{  Time  ;  buc  the  Mean  Day  and  Apparent 
e  equal. 

>T^,  if  there  were  no  Eccentricitv^of  4be  Sun  fmm 
«r  of  the  Earth's  Orbir,  but  there  were  the  ufuai 
M  of  the  Earft*s  Axis  to  the  Orbit,  or,  as  the  Pttie* 
$  eirprefs  iu  the  Obliquity  of  the  Ecliptic  i  then,  £ 
i  fecond  part  of' the  Equation  off  Timewould  vanifii/ 
?  would  be  only  tfaeiirft  part  of  the  Equation,  which: 
'  retainM  by  all  the  ancient  Aftronomers. 
ng  now  (bewfii  ^d  demonftra ted,  that  the  Equatioil 
J  depends  on  two  Caufes  ;  and  in  the  Firft  Part  hav- 

finifh'd,  and  brought  into  a  Pradical  Table,  which 
B  in  Page  i,  of  my  AftronomicMiTMes  |  it  is  now  my 
ideff  to  reduce  (he  Second  Pan  into  a  PraAical  Ta* 

which  will  compteat  the  whole  Equation  of  Ttcpe. 
-ft.  1  (hall  (hew  the  createft  Eiliptic  Equation  of  the 
Mit,  according  r6  feveral  Authors  which  are  comt. 
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00 

tfiu^  King  of  Cdftiitf  in  Muilertts, 
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lO 

00 

^ewtm,  in  his  Math.  Inftitutions. 
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o* 

4t 

^efier,  HuJolfbiw,         —            :- 
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03 
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m  Uybmn,  in  his  Curfut  Mdtbem. 
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01 
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Brmhe,              ^                — 

a 

OJ 
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m  hUiinu,  in  bis  Bfbemerides^ 

% 

OJ 

I#  U  H  A  Iff  O  9  C  O  IK  I  i^I 

•  t      *• 

BJmmd  lVr{fb$,  in  hU  Errors  of  Na?ig«tioiv  x  0|  p( 

F  /^;*s  ikrmoni€^  inftr.  (S  9ri^.  %  q%  ^i  i 

BuUiMlduif             »^            •«i>                T^  1  OA  4I  I 

Jtr  ShMkfrly^             *«.             —          -w-  a  Q»  4I  1 

;.  Gadbmy-  from  i/jriv,           -*              ^  ^  o»  i|| 

7.  Kewtcn  Decimal  Taibles^                 ~  &  o»  40  t 

X  Street^             —             —                   --•  1  5^  oA  1 

N.  GreenwotJ  from  ^#»t           .    *-'^-  i  59  •i  1 

Jeremy  Hmrox,              -*                -^.  i  jp  po  i 

3^.  Wf«f  in  bis  ScieniU  S^elt^ruwl^  i  ij  ^  \ 

H^iiam  i^imm.  in  hi*  InftiiucUinSt  i  {^  q^  i 

Sir  i/44c  Nevpten  in  his  Theory  of  the  Moon,  i  %4  ^0  i 

Mr.  iVhifth^  in  his  LedkofTfs^           •^  •»-  1  |(  M 

Mr.  Hiigfm  in  bis  S)ftem»            Tr--4  s  56  ao 

My  Tables,  in  my  Syfteip^          ——  i  54  ^ 

F.HUUHir^t          —                  —  I  55  41^ 

Mr.  John  FUmfteed,           —  i  59  o» 

'  N.  CofemUm  in  Mulleifm,                  *-~>  &  .|o  41 

By  which  it  wilji  appear,  chac  if  thofe  ancient  Aftconoaeti 
bad  bad  any  Kocion  of  tJie  Earth's  Morion,  chey  migl^r  h4V4 
prov'd  their  Tables  by  the  f^ingof  a  goo4  Pendulom^Qiock  : 
For  PioUm/s  greateft  Equation  luraed  ioco  Timay  is  9^  3^\ 
v^hich  is  r47  toomach  ;and  Oftmifut  is  aa"  }^"^coi^Ucil4.. 
The  greacefl  Elliptic  Equauoa  in  ip^y  Tablofr  U  fouad  duns  z 

As  G  0  Mean  Dift.  Q  ^  0  io«oo»  j.oedoMi 

To  Ra;  ius  -->•»  9o<^  of'  lo.ooo«t09. 

So  C  0  Eccentriciqr  i<^9Af  3^aa84Q» 

Ta  S.  z.  C  G  0  j5'  lor  ».*a84Q^ 

Doub]«dv  ift  =«  i.  PG0  1^  ^6  atf ;  wbich  fubrra^  i» che 

firft  Semi-circle^  aad  add  ia^  «bc  (eond)  as  h  gijM4^  ui  1^ 

|bliowing  Figure, 


Ui^fHOscoriiP 


If 


in  not  other  pan  p£  ibe  Qrb»  it  will  itq^ea  &ixb«r 
tfioncofind 
lan  &  True 
lies  (which 
t  Ihewn  in 
per  placed 
difierence 
EOipcic  £- 
lyaodmaket 
:  Table  in 
^8,  %9f  tnd 
my  4^999- 
bich  Table 
educed  in* 
e,  arc  cbe 
frs  in  Page 

my  4/'>''«^- 
I  it  what  if 
:he  Second        ^ 

kf  fbc  Eqnaqon  of  Time,  depen4iiig  9a  die 
ccepoicicy :  And  this  i^nfwen  to  every  Degree  of 
■kfiofmlv,  whofe  U(e  yo|i  will  find  in  Br^fept,  a,  Pago 
'  nil  Smm. 

t  are  therefore  demooftrated  two  forts  of  Equation  of . 
^n6n^  from  two  different  Caufes:  If  they  are  both  , 
4ded,  or  both  to  be  fubcradedt  their  Sno^  is  to  bi| , 
or  fnbtr^(^d  ;  b^t  if  one  be  to  be  adde^i  aod  t*ptber  , 
Bfdy  their  difference,  according  to  the  nature  of  the 
k,is  n>  be  added  or  fubtraded  to  or  from  the  Apparem  . 
c^Mfan. 

r  clearing  the  Theory  of  this  Dodrine,  I  con^e  next 
ly  it  to  Pradicfy  in  regulating  curious  Time-keepers  §  « 
indeed  are  very  often  abufed^  for  want  of  the  4i?ei  • 
eration  and   right  Application  of  this  EquaUo^  ^ 

For  at  Tome  times  of  the  Year  it  happens,  du^  if 
atcbes,  or  ofcillatiog  Pendulums  do  not  difier  above  a 
r  of  an  Hour  from  the  Time  lhew*d  by  the  Sun  of 
they  are  falfe,  and  need  a  Corredion.  And .  the  re4* 
this  is  pliin  :  For  if  a.  Pendulum^Watcb  goea  true. 
( equal ;  that  is,  one  twenty  fotu*  Hours  ar  any  time^of 
iar,  is  as  long  as  another  twenty  four  Hours  at  any  o- 
me  of  the  Year,  and  this  perpetually  and  confta^dy  t 
s,  all  Watches  that  go  truep  meafiirethe  fiqaal  or  MeM 

and  confequendy  differ  from  the  AppV^iu  Timn . 
''  ^.^  Ibewtt 
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iMswn  by  a  Soii>Dul  or  other  Inftrumetir,  as  mticH  as  is  tiie 
£q*]anrn  of  Time  in  Exccfs  or  Def^cft. 

There  arc  only  four  Days  in  the  Year  on  which  the  Eqna* 
ton  ot  Days  ceafe  ;  that  is,  the  Apparent  and  Mean  Time 
are  rhen  the  fame,  vi:{.  Afrll  4,  June  6^  Augufi  20,  and  De» 
eember  1  'i.  If  to  any  of  thefe  Days  we  fet  a  well  regulated 
^endalum- Watch  to  the  Apparent  Time  (hewn  by  the  Sun  or 
Surs,  on  any  Day  afterwards  it  ought  to  differ  from  this  Ap- 
parent  Time,  fo  much  as  the  Equation  of  Time  is  iii  the 
Table. 

Alfo  there  are  four  Days  in  the  Year  in  which  there  are 
tfee  greateft  difference  between  the  Sun  and  the  Clock  i  and 
choie  are, 

^Jm,  50,  Equation  I V  49"  Clocks  too  faft. 

iM4/      9,  4      5  Clocks  too  flow. 

)  3iih    1 5f  535  Clocks  too  faft. 

^OdUt.i^p  16    IX  Clocks  too  flow. 

'By  which  It  appears,  that  from  /§prit  4,  to  June  6,  the  B- 
quation  muft  be  added  to  the  Eqoal  Time,  to  give  the  Appa* 
rent ;  from  jHtguft  to,  ro  December  1 3,  the  JSquation  is  agaii» 
added  to  th'*  Equai  Time,  to  gain  the  Apparent  $  but  from 
December  13  to  April  4,  it  is  to  be  fubtraiSed.  But  if  you 
v>^\\*d  reOuce  the  Apparent  Time  to  the  Equal,  you  muft 
ufe  the  contrary  Titles ;  that  is,  now  fubtract,  where  you 
there  added.  Therefore  in  regulating  curious  Time-keep* 
ef«  *''.r  Aftroncymrcal  ufr,  you  moft  always  obferve,  that  they 
c'^tf-r  frorii  the  Time  obferved  by  the  Sun  or  Stars,  fo  much 
a-  is  ihe  Equatjon  of  Time  for  that  Day.  As,  fupfwfc  Julf 
8,  the  Equation  \%-  5'  40"  Clocks  too  faft;  therefore  this  E- 
quarion  is  to  be  fubrr acted  from  the  Time  fhewn  by  the  Sun 
of  Stars  :  But  if  the' fame  Equatitin  be  added  to  the  Appa- 
rent lime  fh'ewn.by.  the  Sun,  the  Sum  will  be  the  Equal 
1  ime'fliewn  by  the  Clock. 

Wherefore  if  at  any  time  we  fet  our  Pendulum  Watch,  in 
order  to  rect'rfie  it,,  and  bring  it  exactly  to  meafure  the 
Mean  Day,  we  are  to  add  or  fubtract  from  the  Apparent 
Time  fliewn  by  the  Sun,  fo  much  as  is  the  Equation  of 
l>ays  at  the  time  we  fet  it. 

For  Example ;  at  Noon,  or  juft  when  the  Stfn  is  on  tfcf 
M'^ridian,  that  is,  when  the  Apparem  Time  is  exactly  ii  a-« 
Ctock  the  8th  Day  of  gfir/?  I  fet  my  Watch,  the  Equation  is 
cbenj-40^'  add  to  tb^  Apparent  Time  :   Wherefore  I  fee 

my 
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my  Watch  to  ii  h,  5'  40'';  which,  if  it  go  right,  that  is,  e- 
qoally,  as  it  ought,  on  the  8th  day  of  Auguji  will  be  9'  i)"* 
before  the  Suo :  If  ic  be  either  more  or  lefs,  behind 
or  bdfore  the  San,  it  has  gone  faife,  and  is  to  be  rec- 
uficd^  either  by  lengtbehing  or  (hortening  the  Pendulum  as 
madb  as  is  requifice  to  ms&e  it  gain  or  lofe  the. difference 
between  3,'  ii"  before  the  Sun,  add  itsJSrror,  whatever  it  is 
in  31  Days  time  elap(%d,  between  the  8th  of  July  and  the 
Ich  of  JtMiiift.  But  if  at  any  other  time  of  the  Year,  we  (ec 
our  Watches  when  the  Equation  is  to  be  fubtrade'd,  we  muft 

E:  it  fo  much  behind  the  Sun  as  is  the  Equation  for  that 
y.    Bm  this  is  plain  enough  without  any  further  Illu« 
Bntiofi* 

Of  the  Cenainty  and  Ezadnefs  of  this  Equation  of  Time; 
I  haye  made  many  moft  corivincing  Experiments  ;  and  be« 
canfe  it  is  necelfary  to  onderftand  how  to  lengthen  or  (horten 
ibe  Pendulum,  in  order  to  make  the  Clock  go  equal  Time 
die  Year  round,  I  ffiall  lay  down  this  following  Rule. 

The  Lengths  of  Pendulums  are  to  each  other  reciprocally 
ai  the  Squares  of  their  Vibrations  in  the  fame  time. 
,     Tfaos,  if  a  pendulum  39.1  Inches  long  vibrates  60  times 
in  a  Miaute,  how  oft  will  a  Pendulum  9.8,  (vf{.  a  quarter 
if  19.1)  Inches  vibrates  in  a  Minute  ? 

As  the  Length  of  the  fliorteft  Pendulum  9.8^ 

To  thft  Length  of  the  other  Pendulum  5 

So  are  9600,  the  Seconds  in  a  Minute*  to  a  Fourth  Nuiii* 
kr,  wbofe  Square  Root  arc  the  Vibrations  in  a  Minute  of 
the  Iboner  Pendulum. 


OP& 
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OPERATION- 

60' 
Leog^  E.  60       Lengcli  Pend. 

^600 


9.8)  1411x0.0  (14400  (fio'^ 


-  f; 


9» 

4&l  44 

■  00. 


00 


AfifyuT.    110  Vibrations  in  a  Minute^  o£thafi  Fendalins 
whofe  Length  is  9.8. 

Secondly f  If  is  be  demanded,  how  oft  a  Pendulum  43.5  Iof 
ches  long  vibratesin  a.MtPutCpjchg.  Aoaiog  t^thisi: 
Pend.       "         Fend 
As  4g.f  :  3^00. : :  ^9,% 
3600 

235100 
X175 


43.5)  1411100  (3144  (il^fifi^ 
....    15 
1305 

1061  1071744 
870  749 

1910 

1740 

1800 
1740 


And 


J 
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And  (eieifiR  e^  Vibration  of  the  pendttlam  in  t  (^lock 
A()tpc€d  for  it,  fees  th^  Hand  forwani  a  Second^  by  know* 
iaf  die  Nftttiber  of  Vibrations  which  4  Pendulum  43.5 
Inches  long  performs  in  a  Day  4efs  than  a  Pendulum  39.x  In- 
ches long,  we  may  know  the  Number  of  Seconds  which  i( 
wii  lackeii  Ibt  Index  of  the  Clock  left  than  99.1  lucbes 
lOQf* 

GMRrarily,  Lee  k  be  required,  p  find  the  Length  of  a' 
Peadviumi  which  fliaU  make  any  affign'd  Number  of  Vibrar 
tioDa  in  a  Niinnee  r 

As  for  Etam||le:  teethe  Number. of  Vibrations  be  57; 
Leagih  ef  %  Scfing  counted  ffom  the  ^oinc  of  the  Sufpenfi- 
OQtSO  thaQtoter.of  OfciHatioiv  or  of  the  BuUet  or  round 
B^  at  the  End  of  k,  is  lequired? 

Mict  d^  Lengdis  o(  Pendulums  are  to  each  other  as  the 
Squresef  their  Vibration^;  .  therefore  it  will  hold.  As  the 
SfBare  of  tte  Number  of  Vibrations,  are  to  the  Length  of 
the  PendolfMB  39.1,  which  vibrate^  Seconds;  So  is  ihedquare 
of  do,  the  Seconds  in  a  Minute,  To  the  Length  of  the  Pen- 
dnlian  rcqnirU 

OPERATION. 

57  ^o 

57 


60 


399 

a8j 


——P. 
As  3249  :  39.1 : :  3600 
3500 

iBjxoo 

1176 


3^49)  141110.0  (43.4  Inches^Lengih  of  Pend.req'd;. 
•  •  • 
Ii99d 

What  I  have  given  on  this  Head,  may  be  of  excellent 
afe,  both  to  Regulate  the  Motion  of  a  Clock  or  Watch, 
and  csadly  co  nM^nr9  Time  without  cither  s   which  may 

C  %  p^ifii 
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gracifie  and  affift  the  curious  Aftronomer  in  obferving  Eclip* 
fes,  cfpccially  thofe  of  the  Satellites  of  Jufher^  and  in  the 
Tranfits  of  the  Moon  under  ttie  Fixed  Scars,  and  her  Oc* 
cttltations  of  them,  whofe  Duration  may  be  meafured, 
wirheut  Clock,  Watch,  or  any  Tuch  Way  of  diftingaifhing 
Time. 

And  here  let  the  Reader  obferve,  chat  Pendulums  of  the 
fame  Length  do  not,  in  different  Places  on  the  Globe,  make 
their  Vibrations  in  rfie  fame  time  ;  but  towards  the  Poles, 
where  the  Gravity  is  ftroogeft,  they  move  quicker  than  near 
the  Equator,  where  they  are  lefs  impelled  to  the  Center  : 
And  accordingly.  Pendulums  that  meafure  the  (ame  Time 
by  their  Vibrations,  muft  be  (horter  near  the  Poles,  than  at  a 
greater  diftance.  Roth  which  Dedu^ons  are  found  to  be 
true  in  h&  ;  of  which  Sir  Ifaae  Nevfton  has  recounted  par- 
ticularly feveral  Experiments  ;  in  which  it  was  found,  thac 
Clocks  exa<fted,  adjufted  to  the  true  Meafure  of  Time  at 
P4ry#,  when  tranfporced  nearer  to  the  Equator,  became  er- 
roneous, and  rnovM  coo  flow ;  but  were  reduced  to  their 
^  true  Motion,  by  contraAing  their  Pendulums.  ' 

Sir  ift/tc  was  particular,  in  remarking  how  much  they 
loft  of  their  Mocion,  while  the  Pendulums  remained  unalte- 
rable; and  what  Length  die  Obfervers  are  faid  to  have 
fiiorraed  them,  to  bring  them  to  Time. 

And  the  Experiments  which  appear  to  be  moil  carefiilly 
made,  8iew  the  Earth  to  be  raifed  in  the  Middle  between 
the  Poles  about  fevenreen  Miles,  whidi  is  caufed  by  its  Ro- 
tatioa  upon  iu  own  Axis. 


OUP. 
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C  H  A  p.    11. 

Hnv  to  cifirve  the  Sutfs  Ingrefs  into  any  Pwut  tf  tho 
Ecliptic. 

T7  O  R  this  pmrpofc  yoo  mnft  be  provided  with  ao  crqni- 
^  fire  Aftronomical  Qpadrant ;  by  which  you  nruiy  takean 
Altitade  to  Seconds  ;  and  from  that  you  mnft  tmly  detev* 
inine  ihe  Elevation  of  the  Pole  at  the  Place  of  yoor  Habica* 
rioo.    Then  take  the  Son^S'^Meridiona)  Airttude  on  the  Day 
yctt  think  the  Suo  may  be  near  that  Point  of  the  Ediptic 
which  yon  are  feeking ;  and  alfo  on  the  Day  foRowing^ 
if  pofBble,   or  as  foon  as  yon    can,  take  bis  Meridional 
Alrrade  a  fecond  time  ;    and  by  thefe  two  Meridional  Ahi-» 
tades  yon  will  difcover  whether  he  is  (bort,  or  |Kift  the  Point 
of  the  Ecliptic  which  yon  are  feeking.     By  thefe  two  Meri- 
dional Alfitndes,  and  the  Latitude  of  the  Place  of  Qbferva- 
don,  yon  may  find  the  Sun's  Declination,  and  cocifequently 
bis  rme  Longitude,  anfwering,  as  I  have  taught  in  my  Cms- 
ffeitr  Syfiem  if  Afiromn^      Then,    if  one  Altitude  be  (horr, 
and  die  other  paft  the  Point  of  the  Ecliptic  foughr,  add   the 
two  Places  agreeing  to  thofe  Altitudes,  together,  and^fay.  As 
the  Sum  of  thofe  two  Longitudes,  or  Diftance  of  Irhe  Svtn 
from  the  Point  of  the  Eciipric  fought.  Is  to  the  Space  of - 
Time  between  the  Two  Obfervations  ;    So  is  the  Diftance 
of  the  Son  from  the  Point  of  the  Ecliptic  fonghr.  To  a  pro* 
ponional  Part  of  the  Time  ;   which  added  to  the  Tinae  of 
the  Firft  Obfervation,  will  give  the  Time  the  Sun  is  in  ^ho 
Point  of  the  Ediptic  fonghr. 

But  if  the  Obfervations  are  both  taken  when  the  Sun  ?s 
either  ftiort,  or  paft  the  Point  of  the  Ecliptic,  then,  inftead 
of  the  Snro  of  the  Sun*s  Longimdes,  yon  muft  take  the 
Difference,  and  fay  as  before  :  And  if  the  Declination  at 
the  lime  of  the  firft  Ohfervartoa  be  lefs  than  the  DecMna* 
tion  of  time  of  the  fecotid  OblSrvaiion,  the  proportiotyal 
part  of  the  time  muft  be  fubtra^ed  from  the  time  of  the 
firrft  Obfervation.  But  if  the.  Declination  at  the 
tme  of  the  firft  Obfervation  be  more  than  the  Declina- 
lioo  at  the  time  of  the  fecond  Obfervation,  tbeu  the  propfir* 
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tional  oairtof  time  nraft  be  added  to  the  time  of  ,'the  firft 
Obfervation,  and  you  will  gain  the  time  of  the  Sim  entring 
th«  EifP  pi  ihe  Ecliptic  fou^t. 

^  Example.  Anno  i7f7»  at  Lon4<m  \  ohferved  the  Sun^s  Me- 
ridian Altitude,  Mdrch  9,  to  be  b8<>  it'  ^6" ^  and  hddtcb  10, 
next  following,  I  obferved  his  Meridian  Altitude  to  be  ^%^ 
3^^  %%'L  I  df  rpaji4  the  exai^  timf  of  ^  S)4Vi  \^W^^i  Wi^ 
the  £quino(^iaI  Mgn  Aries  ? 

OPERATION. 

1;   Fof  the  Place  of  the  S^n»  ^u[^^l1^%  the  firft  Obferva- 
tlon. 

Q  9  It 

Sun*s  Meridian  Altitude  obforv^ed        98^  \^  %6  Subc 
Altitude  of  the  Equator  at  London^       38  z&  9P    from 


Retrains  S(un*s  PeclinatioQ  SJouthy        qo,  1$  04 

9     '     'f 

As  S.Obriquity                29  29  tip.  9.^00409 

TFqS.  DecUoation  South  oq  15  04  7*641594 

So  Radhis           ~          90  00  ojo.  1.0.00000a 

ToS.Long.  (ho^tof  V    00  37  48  8.041x85 
From                       ii5?  00  oa  00 

®'stru^  Place  obf.  \i    x<)  %%  i% 

JfJetes  Bepaufe  the   Meridian  AkUude  of  the  Suo  Is  ?e(a 
th^  Ak.  Equat.  proves  Decl^  to  be  $putb, 

2.  For  the  place  of  the  Sun*s  anfwering  the  (econd  Obfeii. 
vation. 

O        '         'f 

Sun's  Meridian  Altitude  obfervM  98  3^  58: 

Altifude  of  the  £quai;eAr  at  L^on,  s8  ^8-  qo 

R&tiainsthi;  Syitfs  DecliajkflQXK  North     00.  oB  3^8 

^/ S.  Obliquity  232900  9.6004,09^. 

T?  S.PecItnaiion  North  00  08  38  1*^99^^ 

So  Radius        —  90  00  oq  lo.opoooo; 

T^S.  Lon^tqde  paft  V?  00  21  39  7-75907! 

Heoce 
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Hence  k  tppears,  that  the  time  of  the  Vernal  Equinox 
fcappeo^il  iome  tLsae  between  the  9th«id  attfb  days  mt  Noon. 
TbBio  10  £ad  out  the  iproqife  time. 


Aw»  17^75  9  SonAortof  the  Equinox  ^  **'?+ 


MtfivA    2  <o&vif^.riie  Equinox  tu  ipl 

Sun's  Diumal  Motion,  Sum       59  27 
Kqw  iay«  by  the  Loy^lftlcal^Qgaridin^ 


A^Sxut'tDiuamiMmmk  00  59  27 XL,  40 

T#  one  Day,  or  ^4  00  co  9979 

So  is  Dift.  on  the  9th  day  00  $7  48  2007 

T4  the  proportiimd  fart  4  5  45  34  594^ 

Which  is  the  tnie  tiaie  of  the  Vernal  Equinox,  Vi:(. 
March  10,      1 5'  34^"  paft  3  in  the  Mormog,  biy  Ob- 
liervation  ;    and  agrees  exadly  v^icfa,  my  If  bles, 
•whTcby  for  your  fatisU(Sion,  you  may  try  nt  your 
own  leifure. 
And  after  chit  mamer  yjoiii  may   find  xhe  Tiim  ^  the 
Sqo's   Entrance    into  ^oy  af   the  Twelve  Sifgni,  9jr  into 
any  Point  of  the   Ecliptic  defired,    by  talcing  Two   Me- 
ridional  Altitudes  oc;ar   ^  <ume    in    «    kn(mM    Lati- 
tude. 

Exmtifle  a.  Amno  ^iy^^  Jane  fi,  at  Lonim^  I  obfervjed 
the  Sun*s  Meridional ,Alt'tfude{p  be  ^i^5^'54*;  ^^^  ?^^ 
11,  I  ohferved  it  to  be  6i^  56'  id^.  I  demaiid  the  tim«of 
eke  Sun's  Ingrefs  into  the  Tropical  Sign  Cancer  ? 

OPERATION. 

O       »      .It 

S«B*s  Mend.  Altit.  ohfervVJ  "Jmie  li^  was  ^t  ^54 

Attitude  of  the  Equator  u  Lm^on  98  i8  00 

Remains  the  Sun  s  DeiJiivuian  Konh       «>$  2t  $4 


a4 
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At  S.  Obliquity 

To  S.  Declination 

So  Radius 

To  S.  Longitude  \  t:x_ 
From  • — 

Remains  — - 


23  29  00    p.^00409 
29  28  54   9  (^00382 

90  00  00    lO.OOOOOO 

89  21  41    9  999975 
180  00  00 

90  38  19=35*0^  38'  19" 

(Sun's  nace. 


\ 


2.   For  the  Sun's  Place,'  anfwering  the  fecond  Obferv^* 


tion^ 


Sun*s  Meridional  Altitude  obferved  6\  ^6  i6 

Altitude  Eqoat.  at  London  38  28  00 

Remains  Sun^s  Declination  North  23  28  26 


As  S.  Obliquity 

To  S.  Declination 

So  Radius 

To  S.  Longitude 

From 

Remains 


23  29  00         9.<^oo409 
23  28  26         9«<^oo24i 

90  00  00       10.000000 
88  24  28         9.999832 

180  00  00 

91  35  3^=35' 1^35' 3a" O'sPL 


Hence  it  appears,  that  the  Sun  is  paft  the  Solftice  at  bqiLh 
the  Obfcrvations.     Therefore, 


Sun'  Diurnal  Motion 


o     57     I? 


Now  fay. 


If  G's  Diurnal  Motion      00  57  13      -r  2otf  Co.Ar. 
Give  One  Day  or  2%  qo  oo        3979 '^ 

What  will  firftObferat.     00  38  19         1948^ 

Anfwerj  Sub.      16    4  15         5721 

From  the  Dayon  firftObC  24  00  00 

Sun  in  Sftme  10  7  55  4$  Apparent  Time. 


794 
3979 
1948 
57»» 


By^thefe  Examples  the  young  Tyro  may  find  by  Obferva- 
tion,  when  the  Sun  apparently  enters  any  Sign  of  the  Eclip.. 
tic  i  by  which  h^  may  cxiiminf  the  Splar  Tables,  whether 

.)  they 


Uranoscopia. 


*t 


they  correfpond  with  the  Obferv^cions  of  the  preftnr  Age  ^ 
flsyoo  win  find  mine  exadly  ro  agree,  the  Obfervations  be^ 
iDg  made  with  a  new-invemed  Qjudrapt  of  3rafS|  anrwerinf 
to  a  Radius  of  170  Feet. 


CHAP,   m. 

An  Ifyv$ftigation  of  the  EartVs  Aphelion  and  Att»M4 
Ifiequality. 

JNNO  1726,  ^prilip,  zt  London^  I  obfervM  the^uo'^ 
•"  Altitude  on  the  Meridian  56°  5*16";  July  13,  follow, 
ing,  5  8°  14  ;4''»  and  Seftemter  8,  the  fame  Year,  390  5  9'  5  5"^ 
by  which  Meridional  Alrirades  corrected  by  Parallax  an4l 
RefracSion,  with  the  Obliquity  of  the  Ecliptic  230  29',  and 
the  Latitude  of  tendon  51*  32^Nonh,  the  three  Longitucki 
of  the  Sun  are  deccrminVI  as  follows. 


Sun's  Merid.  Alt,  in  tlie  firft  Obfervation        56    5  16 
I       Elevation  of  the  Equinodial  at  Lindou  Sub.    38  i8  90 


Remains  the  Sun's  Declination  North,  17  37  << 

Now,  for  the  Sun*s  Place,  fay. 

As  S.  of  the  Obliquity        23  29  00  9.600409 

To  S.  Declination        .      17  37  i(J  9.48104^ 

So  Radius          — -             90  00  00  10.000000 

To  S.  Longitude  from  T    49  26  10  9.88016^1 
Jhatis,  in  0        19^  %6'  10'^. 


^.  Fdr 
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^.  For  ibe  Sunh  Place  in  the  fecond  Obfermion. 

Snn^s  Meridian  Altitude  5^  ^4  }4 

Elevation  of  the  Equin.  at  London  Sub.       98  i8  oo 

Remains  the  Sun's  Declination  North     19  5<^  34 
Now  for  his  Place  anfwertog. 


il«  S.Obli^ky 

15  ^9  00 

9Jft)<i409 

To  S.  Declination 

*9  56  34 

9.531909 

So  Radius 

90  00  00 

10.000000 

ToS.Longttttde 

58  5^  54 

9^951500 

Ffom 

iSo  00  jOO 

Rttnulns 


l:»l     7  A(^  3n  4^  |0  y'  1^//  0*5SL 


3.  For  die  Sun^s  PJaoe  Iq  che  thkd  Obiervation. 

o          '  It 

Sun's  Meridian  Altitude                 ---          39  59  55 

Elevation  of  the  Equlnoii.  ^t  London  Sut*    38  ;t8  00 

Remakis  the  Suns  DecKtiattofl  North            i  31  55 
Now  for  his  Place  anfwering. 


As  S.  Obliquity 

To  S.  Declination 

SolUdiiis 

To  S.  Longitude 

From 

ft3  29  00 

«   31  51 
90  00  00 

*  49  50 

180  00  00 

9.<^00409 
«.42'7i«4 

J0.O0I0OOO 

8JiiS7^5 

Remains 


176  10  10=55.  2<^  io'io"®'sPL* 


In  the  adjacent  Diagram,  let  S  rcprefent  the  Sun  ;  on 
which,  as  a  Center,  defcribe  the  Circle,  whofe  Radius  is 
equal  to  the  Tranfverfe  Diameter  of  the  Earth's  Ellipfis  ; 
draw  the  Diameter  A  P,  and  lay  off  the  Sun's  Place  obferved 
at  B  C  and  D,  by  help  of  the  Scdkor ;  and  draw  S  D,  S  B^ 
S C ;  and  alfo  from  F  the  upper  Focus,  draw  F D,F B^FC; 
Mntlnue  C  F  to  £,  and  draw  B  C,  C  D,  D  £^  and  £  B :  Then 

be- 
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becanfe die  Angles  FBS,  PCS,  ind  PDS  are  equal  to 
half  the   Ellip-  j. 

ia   $^^a|^n»  C         ^ 

lU  rhe  Angles 
It  F  and  S  are 
koowo  from 
the  times  ho- 
tweenthe  Ot> 
fervacionSy  as 
follows  ;  ac- 
cording CO  the 
Method  of  Pf- 
trus  Herigonust 
Profcflbr  of 
Mathemacickt 
tc  ?Mfis  i644« 
Prom  cbc  firA 
OUbftn arioa  ta 
the  f<«(>iid,  ^cc^ 
75  days,  as  apr. 
pears  from  chis^  W^iiu 


jffrtl  90 

i>0  ^tfirv'i  %9 


April 
Mm/ 
June 
July 


i 


D^yi 


75 


'  ^pril  i^z:^^}  19  16   10 

Difference  a  11  41  1^ 
between  the  fifft  and 
fecond   Obfcrvation, 


and  is  the  Sun's  apparent  MPtlon  fw  75  D^ys=2/  BS^Q 

This  dfmtf  take  out  Qf  toy  Aftronomicat  Tables  the  MttV- 
die  Motion  of  the  Sun  for  75  days  ;  which  reckoned  from 
the  be^inpin^  Qf  ^nuaty,  yvill  fall  upon  hUf*  ^  ^»  Mean  Mfec. 
Oanfwering^  —        ^  -^  z^- I'^^j^' %/(^ 

A^par»  Moc'0  equal  to  the  Arch  B  A  C-f-  %    11  41   i^ 

r*    ■  >   ■  ■ 

Sum.    .  4   15  3^40 
Herff  Sum  is  the  Angle  B  F  O  ^    1  a  48  lo- 

Or  fabtrad  the  Mean  Motion  O  for  April  19,  from  the 
Mean  McKton  for  Ju/y  13,  and  the  RemJkind)3P  wilb  be 
*I3^  55'54^^atabpvev 


4.  Itoi», 


/ 


S8  UftANaSCOFXA. 


2.    From  the  fecoiid  Obfervatioa  to  die  third,  are  57  igfm 

found  thus : 

ynjr  has  Days            —  -^  ji 

The  fecond  Obfervation  made  the  1 3  Daf » 

KemaiR  Days  in  Julr  18 

Seftemitr  •  8 

Dajs  57 

Smis  Pface  J7i»^  15  =«            4^-  i^  /  id*^ 
obfervM     I5f/^  8  = 


J 

15 

10 

SO 

I 

1   I 

15 

2 
10 

44: 

IKff  b  ®'s  Apar.  Mot.  x    25    2   44  =»  Z.  C5  £t 

Mean  Mot.  0iii  jj  days  add    1     %6  10    5^  =9  F^.  2$. 

Sum      3    2(1)  it? 

Half     »    25  56  49  =  Z.  CF  jK, 

Sr  F]X>m  the  firft  Obfervation  to  the  third,  are  ^2  Days. 

^/ff/ has  90  Days. 

ObfervVl  29 

-  RemaltiS    i  Day  m  Afrit. 

«    S.  ^  ^-  • 

ImJtfrxl    1  Dayl  Sims  Place  r-^^i7  29  =5         r  19  26  to 

r  Miir  51  obferv^d   iSi^jtr.    8  =         5  26,10  10 

Jtowe  50         (  I        ■  ■  >■> 

J«<X  3.S  I  Diff.is  ©^$App.Mot.=Z-WO  4    tf  .44  oo 

JSug^^i         ^MeaaMiotio  xS2D.:;=M4jfi2k4  10    619 

,     - «     .    I  SBcn         8  16  J©  19 

Svn.    i^D«.ysJ  Half  Is  =  i.«FO  ^    %  r,fi  ^i 

vJ^I^  Stq^pofiag'thpe  Logar^bm  of  FD  10.000009  ;  iben 
]R  the  Triangle  D £  F  are  given,  («.)  the  Radios  DF,  wbofe 
Logarithm  is  laoooooo.  (2.^  the  Angle  DFM  124^  13^'' it'' 
lhe«  C0mpUkncRt of  the  Angle  Qf  !>%%''  16^  49 ^^     {%-)  the 


1  losle  D  E  F  a?^  3 1 '  ai'^  it  being  half  tlie  Angle  <if  DSC 

J  f^^A^%  bv  Euetid  lo,  ^.     To  find  FB,  No/^,  The  Angle 
'ID  IS  the  Qpancicy  of  the  Sua*s  appa€<em  Mqdon,  from  ^ 
}  fecoodio  the  ffaird  CM>l€rvatioB. 


AsS.Z.l>fP 
To  Radius 
SaS.L  FDfi 
ToFB         — 

n  31 

90  00 

OS    5 

a 

00 

«» 

Z.OFfi 
/.DBF 

«*4 

»7 

*5 

tf 

Z 

From 

«5« 

180 

54 
00 

93 

00 

i-o.o  00000 

9.^71,901 

io«oo8ii64 


Z.  FOS       ^8      3    27 


1.  lo  the  TriiQglle  FEB  are  known,  (i.)  FB  juft  ikw 
fMd.  r^.)  the  Angle  FB  B  is""  50'  3&  ^  ic  being  half  of 
iKAog}e  BSC  7i''4i'i^^'t  the  apparenr  idocioa  of  the 
Sia  firooi  thefitft  to  4ie  fecond  Obfervatioa.  if.)  the  Angte 
BFE  107*  II*  40^  ic  beiiigxhe  Compleioeiitiof  <be  Angk 
BFC  Ta*"  4*'  W,  to  find  F  B. 

•     '     * 

As  S.  Aftgle  FBE       36  57  4^  Co.  Ar.  oiao;^! 

To  FB       —                                 —  io.oo8i«4 

So  S.  /.  F  E  B             J5  5«  38  •9*7^7*581 

TaFB  9^9^n 

/.EFB       107    II    40 
Z.FEB        as    50   38 

z        143  ^^   >8; 

Fraa  180    CO    00 


/.FBE        3^    57    4^ 


%^ 
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3.  In  the  Triangle  D  B  P  it^  ffHtti,  (i.)  tb,  ftift 
found  J  (i.)  The  Angle  DFB  laS*  15'  9"  i;  (5.;  The 
DF,  CO  find  the  Angle  DB  F,  and  the  Side  D  B.    . 

This  is  the  fecond  Axiom  of  Oldiqueangted  pliitt 
angles ;  whtck  is,  As  the  Sum  of  the  two  Sfd^,  itjdt 
the  given  Aitgle  J  f$  to  their  Difference ;  So  is  thtf  I'i^ 
of  half  the  Sum  of  their  oppotite  Angles,  To  the  Tange 
half  the  Difference  of  chd  (aid  Angles )  Whk:h  add< 
the  half  Sum  of  the  oppdke  AnglCi»  give^  iSk6  gitater  A 
fought;  and  fubtradedygirestfaeteffer.  But  in  this  ( 
becauGR  we  have  only  tho  Lot^richtd  of  the  Sides  given, 
snuft  work  thus,  vi:{. 

To  the  Logarithm  of  DF  Tauuouuu;  add  Radius  10.000 
and  from  that  Sum  20^06006,  fubMA  tlfe  L!)^a^idim  of 
found  in  the  laft  Operation,  and  that  gives  the  Tangen 
an  Arcb  ;  from  WhfCh  always  fubtra<7  45^»  ^nd  note  tfi< 
maining  Arch.    See  the  Operation  at  large. 


f  0  Radius  D  A 
Ada  rhe  Logarithm 

t0.6G«)00tf 

iGtdockmo 

Double  Radrut 
FBfubc           ^ 

10.€fdt3l000 

9.9H*7J 

Tang.  4J»  11'   5" 
Sitb.     45    00  00 

10.005327 

Rem.  00    21    s 

l^DFB 

From 

128^  15' 09"  i 
iSo  00  00 

ZolLL 
Hall  = 

^  3#  JO  * 
**f  47  *5  * 

K 


Uk  A  IfO-S  CO*M  A. 

Nieiw  (ay, 

ii  Kadios  —  90  00  00 

To » rf ihe  lemaming, Agch    00  ii  af 
Iv/.ofbtlf  Zofoppo£  Anfi.    15  47  15 

To^ofhalf  Xofthe  Ang»-|"  ^  ^^  '^ 
&Biariieb.DBF  ^S  57  ^ 

HalfZOppofit.L  L    i5°57'n" 
Half  XL  L  00   10  II 


L.FD* 


a5  37'  14 


Now,  fordie  STd^  BtB  67; 


Jt 


10.000000 

7-787^54r 
5^684135 


As  {.LDB-F 
ToRadinsc=  DP 
<iS.  LBF* 
ToDB 


af  5T  3* 
90  00  do 

51  34  5<*T 


9.*4m» 
XO.000000 

9.9^4030 
ia.2  51811 


lo  the  Triangle  DSW,  are  Known,  (i  J  D  B  )uft  now 
{%.)  The  Angle  OS  9  tt6^ 44  00'',  it  being  the 
b's  apparent  Motion  from  the  firft  to  the  fecond  Oblerva- 
lioD.  (3 J  The  Angles  SDB  and  S  BD  are  both  known  to 
be  the  lame  Quaniicy  ;  betaufe  the  Triangle  is  Ifofceles, 
«tfk  f9'  «d  S  B^  arer  equal  ;  theirforc  the  Angl^  ehry^ 
fiibmidli  are  alfo  equal,  Being  Iraif  the  Comptement  of 
cb9  Ali#i  DS  B  CO  »  9MiidmllK;  10  find  i^S. 


MS^\^DSB 
ToiyB 

Sa&LDBS.  •• 
ToDS 

LDJB 

From 

ZofLU 

l-SDB^ 

LSBO' 


S3  id  ooCo».Ar« 
16  jB^oo 
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3* 


0.096  i9d 

10.25181  r 

9;6s^i648 


^.In 
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5.  In  the  Triangle  F  D  S,  arc  given,  (i.)  P  D  =  Radius: 
C2.>DSiuft  now  found.  (^)  L  FDS,  to  find  the  Angle 
F  S  D,  and  F  S :  That  is,  as  in  the  third  hereof  :  The  Eogt- 
rithm  of  two  Sides  of  a  plain  Triangle,  and  the  Angle 
comprehended  being  given,  to  find  the  other  Angles. 

I.  As  the  ielTer  Side  is  to  the  grearer ;  fo  is  Radius  to 
li&e  Tangent  of  an  Arch. 

«.  As  the  Tangent  of  45^, 
h  to  the  Tangent  of  the  found  Arch  lefs  45°^ 
So  is  the  Tangent  of  half  the  oppofite  Angles, 
To  the  Tangent  of  half  their  Di0tBrence« 

OPERATION* 

As  the  lefTer  Side  D  F  i 0.000000 

To  the  greater  DS  -*-  10.00059$ 

So  Radius  —  —  10.000000 

To  the  t.  of  the  Arch  45®  1'  2 1"  10.000395 
Sut,                      45  o  00 

ifcll  I     ■  W   I 

Rem.  00  1  II 

Now  fay, 

Af  t*  of  -^  45   00  00  10.090000 

To  /  of  the  remaining  Arch        00  oi  ti  6.826)88 

So  r*half  Z  Op.  LL  at F and  S  89  19  37  1x041137 

To  ^  of  half  their  X  fub.  4  15  16  8.871525 

Rem.  l^FS  Dthe  true  Anofti.  83  14  21=2^*  a  J®  14'  ^i"  . 
L  5  D  B        260  38'  oe" 
L  BDB       25    37    14 

L  S  D  F         1    00   46 

From  180    00    00 


LLF&$i78    59    14 
H4lf»         89*    29    37 


(Poc 


Ut  Alios  €  Of  X4«  $3 

ForF.  S, 

iUlZ.FSD         85  14  21  99934^9 

To  D  F  Raditti        90  00  00        10.000000 

SolLFOS  10046         {^241975 

•ToFS  —  824347^ 

f  ice  of  O  in  th(^  |fa   ObfervartOa  5^*  i6^  10'  10'' 

TbeL  FSO-aiu  i,^6  Anouufub.  2   15   14  21 

Rfmains  th€  ©*f  •rue  Apogeofi  3   00   55   49 

Aod  die  Apheaoa  of  the  £anki  9    00   55  49 


'  4.   For  the  Eccentndt?  of  the  Earth  in  fuch  Part<  as  her 
meaa  Diftance  from  the  Sun,  i%  I'iooqo,  the  Proi>onion  is, 

As  D  S,  found  in  the  4  hereof  to  000595 

To  S  F,  found  in  the  5  Si^U"'^ 

So  is  the  mean  Diftance  looooo  5  ooco  >o 

To  the  Eccentr.  Paru  C  F  1749  ^  B  241^81 

This  being  correded  according  to  the  foHowing  Scheme^ 
til  be  equal  CO  C  K  1691, 


7*   To  find  the  meao  Anomaly. 

Firft,  Yon  ar^  to  obl'erve  (in  a'l  the  Planers)  thar  the  dflfe- 
reoce  between  the  true  and  mean  Anomaly  is  the  EU'ptic  E* 
qnatioa  t  wbuh,  in  the  firft  Obfervatioo  is  the  Ooub  e  ot  rhe 
Ang»e  F  B  S  ;  in  the  fecond,  rhe  double  of  the  Ang  e  FCS  ; 
and  in  che  third,  the  double  of  the  Angle  F  D  S  :  Bu'  this 
va^  of  Uveftigation  ftands  in  need  of  a  Corredtion,  as  (ball 
be  (hewn  b.  and  by.    But  firft,  for  the  mean  AnomaW. 

In  the  third  Obfervarion,  the  An^le  F  D  S  is  1°  o'  46'' ; 
vSich  doubled,  is  a^  i')^''.  the  Equation;  and  the  ^nf^le 
FS  O  is  the  true  Amimaly,  %^%i^  14^  ai'^i  then  wbai*s  the 
tiean  Anomaly?    - 

Tr»e  Anomaly  » £;F#D  ..  x'-is®  I4'2t" 

Doable  of  L  SDF       add  /  a     t  ia 

Sam  is  cbc  mean  Anom.  ai  the  ;/Obretv.    1  27   IS  53 

D  1.  To 


t4 


t7  i(  A  )l  0  9  C  0  I  (  V 


8.   To  corred  the  Elliptic  Equation.  _^ 

Let   AHIEP   be  fupppfea  the  Semi-EBipfis,  ai)<fc tb^^ 

Semicircle  AGDP»  defcrib'd  upon  the  Eztreamt  ofVi^^ 

TranfvfifeDiameoer,  ibeOfdi-'-''^ 
nates  CE  and  B  H  being  ex«^ 
tended  to  D  •id  G,  in  tteFo* 
riphery  of  the  Circles  :  Theiv 
AsCD:BG::C£:BH; 

Tberefere, 
AsCE;  CD:«  r.BFHr.  B 
FG. 

But  before  fve  can  dear  up 
this  Analogic  we  muft  firft  fliew^  ^ 
bow  to  find  C  E,  the  Seo^Kon- 
jugate  of  theElupfiSt  which  is 
done  thus : 

In  the  Right-angled  Triangle 
FCE,  are  given  FE ,  the  m^aa 
Diftance  of  the  Sui^  from  the. 
Earth  lo.oooo,  and  F  C  the  Eccentricity  1^91,  to  find  C  E* 
the  remiconjugate  Diameter;  which  is  done  by  the  47th  of 
the  firft  of  EMciid,  thus  : 


EF 


Square  of  ^  (J  j^ 
Remains 


lOOOOOOOOOO 

9^97 137 13^(9^85*  ED 


Now  fuppofe  the  Sun  at  I  in  the  Eltipfis  ;  then  wiff  the 
Angle  AFH  be  the  Mean  Anomaly,  and  in  the  third  Obfer- 
vation  equal  to  a«*a7«  15'  53",  AFG  the  corrcA  Anomaly  5 
draw  IK  parallel  to  HF ;  then  is  the  Angle  KlF  »  HFI  the 
Variation  ;  which  in  the  fiHt  and  fourth  Qtiadrants  of  thc( 
Ellipfis  are  to  be  iubtra(9ttdv  from  the.  Elliptic  Equation  ; 
but  in  the  fecond  and  thirds  added.  So  that  m  the  uiird  Ob- 
fecvation  above^.  the  Sum  is  in  the  firft  Quadrant,  and  tbe 
.Variation  equal  to  the  Angl^  KIF,  is  thus  obcunM : 


As 


Vm  *  «  •  •  c  0  9  i  iQ  11 

Ac  CB,  tfie  Semtcon|nf(ace              999^1'  4^99993S 

1o  Co*  ch'>  Meao  piftance         tooooo  %  .k>ooiiO 

So  #.  ^  AFH           •5*  n'  n*  .  f  J  ?1  >  79» 

To#.  Z.AFG           87   15  54  ii.iXo«j7 

Diffmnce  h  ite  VaST^^'^irat  L  KrP. 
|qmc.fo«ndaZ.SlF  &     i   31 
Abfohmfiqiunooit  1    1  ii»»^S(K. 

BartrtlUpedaMaf  die  Vork^  t  fiadiatbc  th!rilO(» 

The  Ifetn  Aocmialy     &  19  5t  4^ 

The  ftilipcic  iqumon         1  54    4  ^«^I>. 

Apogcoo  of  ®  3    8  «i  I  x8 

And  die  fioceocridrv         1^9^  f^^^f  f^^  «s  the  Mean  <I^ 

iance^f  0  from  die  Eanh  U  looooo. 

And  in  die  firft  and  fecond  ObfervarioDS,  as  followf^' 

I.   to    9  4<  50        I  »8  «$+1  5  It     5  J     ^^^. 
••    aaf4S^oo       o  4$  si«*  i  9  11  i85    ''*'* 


1>  a  CHAP. 
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CHAP.    IV. 

iojmd  the  JHeau  /tumaUes,  Euentrieities  and  Apbelimt 
of  tie  three  Suferkmr  FloHets, 

TO  do  this»  there  mnft  be  had  the  true  Equal  Times  or 
(heir  being  iu  Oppoficioa  to  the  Sun,  and  taken  three 
ffsverai  times  in  that  Achronical  Pofture,  as  followtr 

Example.  The  equal  times  of  three  Oppofitions  of  the 
Sum  and  Msn^  taken  at,  Lendm\yi  my  felf,  were  ^  fgl* 
lows. 

HiUoetntrif  Plaee  if 
d.  h,    '    ^».  -S.    ^     '' 

i<  lo  48  3<(  A  If  3  55  17 "^  From 
24  14  32  13  B  I  11  37  49VVema| 
10    d^  59  38    C      1  19  a?  54  J  Equin. 


Ann$  17  tf)  Aug. 
1 7  21  OHob. 
1723  Deg. 


Let  S  denote  the  Center  of  the  Sun,  F  the  other  Wocus  of 
1%  the  EUipfis  of 

^  Mars  J    the  Se- 

inidrameters  of 
the  Circle  S  A, 
SB,SC,  being 
equal  to  the 
tranfverfe  Dia^ 
meters  of  the 
Eilipfis  ;  and 
pafling  by  his 
Places  in  the 
firft  Obfervati- 
on  at  Ay  in  the 
fecond  atB^and 
the  third  at  G  ; 
from  which 
draw  Lines  to 
theSunatS,and 
alfo  to  the  Fccus 

it  F ;  continue  B  F  to  G,  and  draw  the  otder  Lines,  as  in 

rtie  Figure* 


If  FrPW 


UxANOtCO^IA.  17 

t.  From  the  firft  Obferrarion  to  the  fecond,.  the  apparent 
Motioo  of  M«r/ in  die  Arch  A  B  is  thus  foand : 

S.   •    •     " 
riaceof  M«r#^^^,     3  55  37 

■      '  ■  -«**»  1      II    ■       ■ 

Apparent Modon     A  B    x    8  41  ix 

From  JIuguft  irf,  at  10 h.  48'  i6\  1719;  to  ORdher  ^^,\^^l; 
at  31' r^'/paft  %  in  ihe  Morning,  is  two  Years  compleai^ 
and<9d.3b.43'37'^* 

OPERATION. 

dngufihtt        31     00    00  ool  Jml    3t 

Fifft  Obfervation    v6    10    48  36  M.     28 

111  Mir.    10 

Remains  14    13    it  24  »  -^ 

SeftewAtit  30    00    00  ooj  Days  69 

iMtber  14    14    3X  xi  | 

Time       —         69    03    43    37  orer  and  above  a  Years 

Now,  from  my  Aftronomical  Tables  of  the  Middle  Motw 
00  of  hUrs^  colled  bis  Mean  Motion,  as  follows, 

S.     ""      '  !• 

Two  Years  compleat  o    aa    34  19 

Miir.  10  ss  69  Days  Motion  i    o^    09  $9 

Hoors        5    —        —  3  5^ 

Minntes  43        *—        —  5^ 

Seooods  37  —         —  i 

Mid.  Mot.  from  the  firft  to  li  Obf.  i     a8    48    5 1 
Apparent  Motion  =3  Arch  A  A  a    08    4a    i  a 


•mm 


Sum         4    07    %\    03 
Halfs  Z.AFB  —  x    03    45    3i  f 


D  }  1*  Vresi 


Vt  knottx^fiai 


%•  trtm  the  fipc^  Obfenraiioii  to  cfat  third,  c&e  Motions 
of  IdMri  arc  gtda\ 


H?*rf  of 

JyUDTS 


I 


C 
B 


S.    •      I      '^^ 

>     19     ^7     54 


Apptr.  Mot.  a  B  C 

OBoher  ht% 

&tconu  Obferv.  was 

Bf  mains 
November 
Dectmbir 

Time  -• 

Two  Y<»flr«  compleat 
February  15 
.Hours     li        — 
Winutes  27 
Seconds  zf 


I 

\% 

17 

^9 

t 

16 

50 

05 

3« 

o> 

00 

00 

H 

U 

31 

13 

6 

09 

»7 

47 

V> 

00 

oa 

or 

16 

06 

mmmmml 

J9 

38  3 

ftb.    1$ 
^Pays  5 


46    16    17    15  OTer  ani  above 
(two  Yeariu 

0^     11      ?4      TO 

00     14    c6     18 
so    ^"i 

I 


^{ean  Mor.  from  idio^d  i  x  17  01  11 

Appai.  Mot.  s  BC  t     itf  50  Of 

Som  i    03  51  16 

Half  isa  Z.BFC  t     16  3^  i} 


Aich 


5  A  B^8^  43'  t^^S  f  ^^'B  6s«  4f'  ji'f  f 

2BC  4<^    W^iS  yrheit.;^BFe46    56  15 

Sum       xrs   SI  17  ^TheLCFAifo  41  4^ 


iCo  00  00 
ArctiCDGAi44  ti  ii 

Now  fuf^e  the  Logarithm  of  CF  to  be  so.oQopoo. 

X.  In  the  Triangle  CFG  are  given  (r.)  the  L  CFG  135^ 
i'  47^  It  being  the  Complement  of  the  z.  BFC  to  a  Semi- 
circle,  fa.)  the  L  CGF  is^'^s'i"  being  half  the  Angle  at 
i^  Center  BSC  4^""  50'  {.  (l.)  Off  iu  Logarithm  as  above, 
reqoir'd  JF6?  K^ 


Uk  Aifcoscb>1iu  }f 

To  Radius  CF  90   09  oo  to.oooooo 

So  S.  FCG  1}   ji   It  9.tfoio4| 

To  FG  10.001789 


%.  fn the  Triangle  FA6  tn  given*  (i.)  F6  [tift  now 
found.  (2.)  The  Angle  PGA  14^  11'  ^^  it  being  half  the 
Angle  ac  the  Center  ilS  B  2B^  4a'  t%\  die  epparenc  Motion 
from  the  firft  to  the  fecdnfd  Obfervation.  (v)'^^  Angle 
ji  FG  ji6^  i^'  i^\  it  being  the  Con^ptement  of  the  Angle 
A  FM6i^  45'  ii^'co  a  Semicircle,  to  find  F  A ? 

O  P  £  K  A  T  I  O  N. 

Af  S.  L  PAG  X9'^  14'  ^  J*  Co  Ar.  •.30891 1 

ToFG           -^          -"i-  10.001789 

SoS.^FGA  34  11   6  9-751518 

To  FA       --             -—  10.06111$ 

AFG  iid^i4'i9"' 

FGA  34    11   6 

Z  150   3535 

From  t8o   00  oop 

FAG  19  14  »{ 


D  4  I.  la 


40  Uft  AKO  ICO  »  f  A. 


3    In  the  Triangle  CF A  are  given,  (l.)  FA,  juft  nomr 
fonnd     fi)  CF=3  to^adius.    (aO  The  Angle  CFA  t  to* 
4r'  44^  being  the  equal  Morion  of  Msrs  from  the  firft  to  the^  ^ 
third  Obfeq^ation,  to  find  the  Angle  F^IC  and  the  Side  Qff 

As  the  If  fler  Side  C  F            -^  lo.oooooo 

To  the  greater  F  \           — '  io.o6txi\i 

So  Radius             •*••          •«•  lo.oooooo 

To  ^  of  the  Arch  49^  ^'1$"  io.od2Xi8 
Sub*                     45  o  00 

Rem;  4  s  2S 

BFC  4^    5d'    13'/ 

^FJI  ^3      4«      31 

CFi<  no     41     44 

From  180     00     00 


ZLL  69     18     i^ 

Half  34      3^     08 

Ai  the  r.  of                      45*  o'  ,0"  lo.ooooo* 

Tfl^oftherem.  Arch        4     5  15  8.854351 

ftff^  Zopp.  Z.^  A&C34  39    8  98)9507 

T»  ^  half  their  X                a   4947  M9)9S8 

P.fm,  LFAC  31   49  It 

£uai  is  /-  FC>I  37   aS  55 

Now,  for  the  Side  AC. 

x8'5S   Co,  Ar.         o.if57i» 

•^  jo.o6ixi8 

i8  id  ^9  97io3t 

•-•  to.a4898t 


Jt  S.  L  FCA 

^7' 

r«  F4            — 

So  S.  1.  CF4 

*9 

T«   AC              -^ 

«i  In 


Uranosgo^ia.  41 


4*  111  the  libfceles  Triangle  C  5  if ,  there  are  piven  CA 
A  now  fomid  •  (x)  The  Angle  CSAiifi%'  i  f,  requur'd 

OPERATION. 

^ptrent  Motions  T  if SH  6%^  42"  1 2 
xetbe  LL       IBSC  4^  50    j 

C5A  115   92  17 

from  180  00  00 


Complem.  6^  27  43,  f  i«  =  3i^  15'  51''  f  !t 
c  Z.  at  5Cif  and  SAC^  becaufe  the  Triangle  is  Jfoiceles^ 

jtjS.  L  SCA  640  27' 43''  Co.  Ar.    0.044649 
T0  CA         — ^  — -  10.248981 

So  S.  L  CAS  )2  13  51  9*72^997 

ToCS  -^         — -  10.020^27 


).    In  the  Triangle  FSC,  are  known,  (i.)  CF,  as  at  firft=3 
i^ocoooo.    (2JCS,  jaft  now  found  10.020627.    (3.)  The 
FCS  5^  X  5'  4^  to  find  the  L  FSC,  the  true  Anomaiyt  and 
i,  the  Eccentricity  ? 

As  the  lefler  Side  F  C  xo.oooooo 

To  the  greater  S  C  10.020627 

So  Radius  •—  10.000000 

To  r.  of  the  Arch  46^  21'  36^  iao2o627 
Sub.  45  00  00 


Eemains 

FCA 
SCA 

1  tt  iS 
3*   13  Ji 

From         too  oo  oo 

z  L  L  m  u  if 

Halt        t7  i»i8 


4t  U  t  A  H  D  S  C  O  >  I  A. 

NenKT  fay, 

As  f .  of                         430  oo'  00""^ V  10*000000 

To  f.  of  rem.  Arch           i    u  3^  ^371477 

So  r.half  Zopp.  Z.  Z.    87   22  28  'I-390599 

To  r.  half  their  X          27   22   i  ?  9*714076 

Rem.  L  FSC  true  Anom,  (To-  x}5  15  sa  !*•  o^  o'   if*' 
Place  of  cf  ac  the  '^d  Obfervatioa  add         1  ^9  ^7    54 

a8  09 


Apbeiton  of  cf             ss          — 

4) 

87^    22'    )8 
27      22     %% 

Z    114     44    41 
from    180     00    00 

Rem.    65      15     19 
=  iLSFC 

For  FSi 

AsS.  Z.F$C6o^oo'ij" 
ToCF   .        90  00  00 
SoS.  Z.FCS    5    15    4 
To  P  S 

M3754? 

1 0.000000 

8.9615x0 

9.0XJ9JI 

Or  thus: 

AiS.LSFC    <5  15  19  Co. 
To  5  C 

SoS.  ^FCJ     J  ij    4 
To  FS                - 

'o.04i8xS 

10.0106x7 
&S'6i5xO 
9.0x397  J 

6.  For  the  MeanAnomalf  In  t\t  th!rdj6brerTatiofi,C|^r.  tW 
Angles  SAF,  SBF.  SCF,  arehajfthe  Elliptic  E^^uanont  b  chi 
firft,  fecond,  and  third  Obtenrations  ;  which  doubled,  adl 
addetrto  the  true  Anomtlv,  equal  to  the  Angles  ESA^  ASB^ 
^SCinthefirft  Semicircle  of  the  BUipfis.  but  fubcraded  ia 
the  fecond  Semicircle,  the  Sum  or  Pifierencc  ii  cht  Mean 
Anomaly. 


ixmnfU 


4i 


s  •   •   • 

Fnm       II  oo  oo  o# 
tAaoBulT  cs  Z.FSC  fiilv  &  oo  oo  if 

9  ^9  59  41 
t  Z.  FCS  s""  i$'4'<lMh.  is  Eqnat.  fob.  to  go  04 

.the  Meto  Anon,  ia  At  ji Ohfemu         9  19  >9  41 
I  Moc  of  Mtffi frOBiifae  li  CO  die  ji Obr«     1  170111 

litta  Anom.  in  the  2^  Obfeirarioa  8  01  17  lo 

Ikio  Moc  from  the  if  to  the  o^  ObTerrtt.         1  iS  48  51 

liRn.  Mean  Anom.  10  the  firft  ObTervttion         ^  03  j8  19 


!■ 


7.  For  the  Eccentricity. 

As  CS                   10.010627  Co.Ar.  9979371 

ToF5           —                     -—  901^971 

So  Mean  DifVance      151955  5  i8i7i( 

To  £ccentricicy         15313  4.  L85 o<o 

Yow  muft  now  make  a  Repetition  of  the  above  Work,  by 
leafon  the  Angle  at  F  at  the  firft  ftating  is  not  pcrfeAy 
iroe  ;  but  by  going  pver  of  the  Work  a^in,  I  find  the  Ptaoi 
sfthe  Aphelion  in 

S.*  •     " 

o  ^6  08 


|t^  r5  o  5<^  08 

;  J  t  >Obfervation  to  be  <{  5  o  58  49 


And  the  Eccentricity  141^9  ^^^  ^  half*  Tuch  Par^s  as  rha 
MejAl  Diftaoce  is  I5t955t  ^nd  the  Mean  Anomaiiei  and  fiU 
fipctc  Eqwutons  were  as  is  here  fet  down. 


iiati 


44 


URAhOSCaFlA# 


Mean  Anom. 

1—6  2  i8-  lo  A 
2—8  I  45  57  B 
}— 9  i8  45  48  C 


Equat. 
S.  •    " 

o  31    9  add.  Doable  Z-f^F 
9  53     9    add.  S  Bf 

9  40  48     add.  S  C  F 


'■^ 


ExMffifle  2.    By  three  Oppoficions  of  the  San  and. 
etr  I  oblerved  at  Lwdon,  the  AnomaiieSy  Aphelions^  «a 

cciitricity  of  Jufiter  is  rcquir'U  ? 

UiiiHent.  PIs£i  ^ 

D.     h.    '    "  $.    '^     /       /I 

4#»ifa  1721  ^^i7  9  10  3;  25    A])       f  7     o     4i     34 

1722   M4;ii     8  55   30    BS-     ^   8     I     18     id 

1725  June  14,     5  49  »5    C»      i  9    ^    xx     z^ 


With  any  convenient  Radius  fwee^  the  Diameter/  la 

draw  the  Dfa 
meterD'FSI 
which  flull  Di 
prefent  the  i 
pheiial  Line  i 
Jufher  in  tl 
brftt  fecond  an 
third  ObTervai 
oni^  from  wUc 
d^w  Linet  1 
Sythe  San,  an 
%\\o  to  F,  the  i 
ther  Focos  i 
fHfiter'%  Eliii 
fis;  contimit 
FtoG,anddw 
the  other  Lim 
as  intheSd&MM 
then  hf  the  S< 

lotion  of  the  feveral  Triangles,  as  has  been  (hewn  m  Mm 
and  by  repeating  the  Work,  and  correding  the  Angle  FAJ 
¥BS,  FCS«  I  h^u  at  laft  found. 


Mea 


UXAMOSCQIiA. 


4S 


fejui  Anom.  Aphelions.        Equadons. 

0  IX  43  31.    6    9  59  20.    Ax    I  17  fuK^Eccea- 

1  XS   41     7.    6  10  00  38.    B  4  24  35  fub.>triciqr 

2  x8  49  57*    6  10  01  58.    C  5  30  31  fub.J  i$Q74^ 
kck  Parts  at  the  Mean  Diftance  of  4^  k  0  is  519995* 


Msumfh  J.  By  three  Oppoficions  of  the  Sun  and  Sniarm 
Merf  *d  by  me  at  London,  I  determined  the  Anomalies,  A- 
{kfioos  aiid  Eccentricities,  as  follows* 


D.  h.    •  " 

1714,  Fiir.  15  II  25  14* 

17x0,  M4;      I     5  28  o. 

«7»7f3^^    H    9  33  o. 


Heliocentr.  PL  %; 

A     J    8    3  u     ' 

B   7  »    1  19 
C  10  II  47  59 


Eiih  any  convenient  Radius  draw  the  Qrcle,  aniddi^  Ot* 
-  DB,  which  (hail  reprefent  the  Aphelial  Line  of  As* 
,  A  Band  C  the  Places  of  Sstmrn  b  the  firft,  fecood  aa4 
tObferrations  3 
rwiiich  tines 
^Ae  Son,  ^pd 
<F.  the  other 
itTiiieEIlipfis, 
BP  to  G, 
lAnw  die  other 
^asinthePi- 
,  iolliaB  SA, 
SC  repreiem 
iV€M  Dia» 
ef  the  EBip- 
by  the 
of  the  ffS 
Tfiaii^Ies^iid 
eepcaciDg  the 
corredinf 
^let,  tfc.  I 


Meaa 


UtAKcrscotf 


Mean  Atmvi.         Aphelioii         Bquac. 

S.  •    '      :'        S  ^    '     'I     ^    '  '* 
u      S    )  to  4(?.  A  S  f«  5ft    9ss4    d  40 
^.    to  ^  )tf  51.  B  8  19  00  2^»4    4   % 
S*      I  r7  II  50.  C  8  arp  ity    4^x54  ^^  yf  frfx 

EcQtncricicy  $4^7^  in  fndi  Paicts  u  ibe  Mtto 

of  Stffirrii  from  the  Snn  ^  9]  3309. 


CHAP.    V. 

Sy  tkne  Ohfirvalims  rf  the  gnateft  Ekmggtims  1 
Venus /fOMftlr^  Sun,  to  determine  the  Mem  Aam 
lies,  ^beUene  and  LcceMtriekieu  A 

Bxemfk.  A  T  Lenion  I  obferved  thcr  tiree  griateft  Blongi 

«A  lions  of  9  from  0,  and  the  Earth*t  Place»  «^ 

ia  Logarithm  of  ht  Diftance  from  the  Snn  to  beas'foHoivii 

1714  ?m«   6  8  M.  I   8  Id  37  54^  s.667f  $tf--4f  itt  g 
a7^d  Jen.i'i  tf  30.H   4    4  3^  II. 
1717  ilfrf.i8^40.&ri^    $  4;  33. 


S.00|85«^4(    »j 


Ur  a.no>  vc  q  »i  a. 


49 


4 


To  the  iofmwif  Planets  Venus.znd  Mereiay\_  when  they,  are 
#t  their  greateft  Elongations  from  the  Sun^  the  Angle  at  the 
Stm's.  Center,  comained  between  the  Right  Linea^c*wn  t^ 
the  Eanb  and  Planer^  is  nearly  the  Complement  of  the  £lon- 
giuoo :  and  in  Qrbiat^whick  aM  nearly  Circular  (as  chefie 
arej  a  Lint  loociibg  die  Orbic  is  almoft  pcrpendicalar  to 
the  lifle  dsawn  ftom  thn  Sua  tothtr  Point  of  Goncad. 

Now  in  dit  Rfpf e  ahove^  let  ALPON  be  die  EHipric: 
Orbic  of  KnMfi,  AP  the  tranfyarfe  Diameter  ;  tathe  enre^ 
mity  of  this  IMameter  draw  the  Circle  AKPFM,  whofe  Cen- 
ter u  C;  then  to  the  three  Places  of  the  Earth  at  die  times 
of  Ob&r? atioo;  draw  Lines  from  the  Stm,  as  S  !» S  H,  and 
SG  ;  from  I,H  and  G,  draw  Lines,  fo  that  the  Angles  at  I 
mzy  be  34$^  %t'  i%\  at  H=to  4^^  ^6'  46^,  and  at  G  »  t9 
^f^^\Hf\  which  are  the  Elongations  of  Venm  in  the  firft^ 
fcoond  and  third  Obfervations  ;  they  wiQ  become  Tangents 
to^chc  Orb  of  th^  PUms^  and  tgnch  it  ia  in  Heliocencrie 

riaca 


4$  UH  AN  O  S  CO  F  I  A. 

Places  at  O,  L  and  N :  Then  where  the  fald  Tangent  votich^ 
cs  ibc  Circle,  draw  Lines  from  thence  to  the  Sun,  as  SF,  t^IC, 
and  SM  ;  fo  will  the  Angles  IPS,  HiCS,  and  CMS  be  Right 
Angles.  Draw  the  Chords  PM,  MK,  and  KF,  and  let  tall 
the  Perpendiculars  SE  and  CD  :  alfo  from  C  let  fall  the  Per* 
l^endicalar  CQ.,  and  draw  CM,  and  the  Diagram  is  fi^ 
oifli'd. 

The  Difference  of  the  Earth^s  Longitude  in  cht  firftaod  fe* 
cond  Obfervation  is  equal  to  the  Angle  H  S I  141®  i'  53''; 
between  the  firft  and  third  Obfervation  it  is  the  Angle  GS'| 
6^  j'Wf  ^"^  between  the  third  and  fecond  Obf(^vation  ic 
iscbe  Angle  HSG  148°  50' 48'^ 


a,  In  the  Right-angjed  plain  Triangle  ISP  there  are  gir- 
Mf  ClJ  IS,  the  Logarithm  of  the  Earth's  Diftance  from  the 
San  $.007136.  (2.)  The  Angle  at  1  45*21'  35",  it  being  the 
Elongation  \>(yenu$  from  the  Sun,  at  the.i;iine  of  the  firft  Ob- 
tonractoD,  to  find  S¥? 

OPERATION. 


As  Radius 
To  SI              — 
SoS.  Angle  SIF 
'ToSF          — 

0    »  .  '» 
90  00  00 

45  »t  35 

•*• 

io,ooooo« 

$.007135 

9.85»I94 
4.8j933» 

t.  In  the  Right-angled  plain  Triangle  HKS  there  are 
given,  (1.)  HS  the  Logarithm  of  the  Diftance  of  the 
fiarth  from  the  Sun  in  the  fecond  Obfervation  4*99}344« 
(a  J  The  Ancle  ar  H,  it  being  the  elongation  cf  y^nm  froa 
sbe  Son  i^'' f6' 46^  to  find  5  K? 


QPB^ 


W' 


tJiHiiiieoTj/i, 


OPERATION. 


^Ji"^ 


'^ 


•    '     " 

Is  Radios 

90  00  00 

lo.eooooo 

ToSH           >- 

— 

4'99M44 

So  S.  /_  SHK 

46  56  4^ 

9.86374^ 

ToSJC          -• 

4.»5709o 

3»  In  the  Right-angled  plain  Triangle  GMS,  there  are 
given>  (i.)  The  Logarithm  of  the  Diftance  of  the  Earth 
from  the  Sun  in  the  third  Obfervation  =  5  G  5.00983^. 
(i.)  The  Angle  at  G,  it  being  the  greateft  Elongation  of  r*- 


from  the  Sun  4^  8 


54^*;  to  find  Sikt? 


OPERATION. 


As  Radius 
To5G 

SoS.  L  SGJC 
To  SM 


90  00  00 

46  08  54 


10.000000 
5.00383^ 
9.858017 
4.161853 


4.  In  the  Triangle  J  F  M  are  given,  f  i.)  The  Loga- 
rithm of  5  M  found  in  the  third  hereof.  (%.)  The  Loga- 
rithm of  S  F  found  in  the  firft  hereof,  (z.)  The  LpS  H 
^9"  54'  iff\  as  will  be  fhewn  below,  to  find  the  Angles  at 
Faod  M,  and  the  Side  FM  ? 


OPERATION. 


AstheleflerSide  SP 
To  the  greaser  SM 
So  Radius     .  90'' 00' 00'' 
To  r.  of  41  09  59 

Sob.  45  eo  00 

Rfmalos         fio  09  39 


4.859330 

4.86185) 
10.000000 

10.002  51) 


B 


Now',^ 


so  U  H  A  N  O  S  C  O  ?  I  A. 

Now,  (ofind  the  Angle  F  S  M,  obferve  th^  foUowiif^ 

Seeps. 

OPERATION. 

o         i       ff 

HSG  14S  50  48 

GSM   4351    6  Cotnpl.  of  S  Elong.  at  ^d  Obfenr. 

HSM  19Z  41  54 
From  3^0  00  00 

HSM167  18  06 
HSI    141  01   3^ 

hiSt    25  k;  33 

FS/     44  38  i  5  Compl.  of  f  Elong;  at  i/J  Obferv: 

F5M    (J9  54  58 
From  180  00  00 


\ 


ZLLsLtM&Fiio  05  01 
Half     55  02  31 

Now  fay; 

AsRadluSf*  or  ^  of^  45    o    o  10.000000 

To /.  of  the  remaining  Arch  o    9  59  7.4^1964 

So^halfZZ.Z.  55     ^  it  10.135450 

To^  half  their  X  o  14  17  7,518414 

»IIIW       III      M^MW 

Z  is  the  L  SFM  55  i6  48 

X  is  the  LSMF  54  48  14 

For  FM. 

As  S.  L  SFM  S  5*  16'  48  Co.  Ah  0.085 1 57 
ToSM  —  4.861855 

So  S.  L  FSM  69  54  58  9«972753 

T«FM  83131  4*919763 


Ukamoscopia. 


St 


5<  /o the  Triangle  51^ Mare  given,  (i.) The  Logarithm 
oT^iC  as  found  in  the  fecood  hereof,  (i.)  The  Logarithm 
ofSM,M  found  in  the  third.  (3.)  The  Angle  ^  $  M  1490 
ii'^o',  to  find  the  Angles,  and  the  Side  1(M  ? 


OPERATION. 


As  the  lefler  Side  K  S 
To  the  greater  SM 
So  Radios  --• 

To  t.  of 
Sab. 

Remains 


90- 

45 

45 


00  00 
18  50 
00  00 


00    18   so 


4.857090 

4.86i8s3 

10.000000 

io.o*4753 


HSM 
HSK 

KSM 

From 

2.LL  = 
Half  = 


192  41  J4 
43     3  14 

149  38  40 
180  00  00 

30  II  20 
15  10  40 


As  Radius,  or  r.  of  450000  lo.oooooo 

To /.  of  remaining  Arch  00  18  50  7.738570 

So  r.half  Z  £.  Z.  IS  1040  M334i3 

Tor.halfX  000506  7-171983 


Zisthe  Z.  SKI^ 
Xuxht  LSMK 


»5  iJ 
15  05 


5« 

34 


As  S.  L  SJCM 
To  SM 
So  S.  Z.  JCM 
To  KM 


For  KM. 


Ij»i5' j6"C6.  Ar.  0.5795(1 


30  II  10 
.13964X 


O.S79: 
4i6i853 
9.703504 
5.145018 


B» 


i.la 


5* 


fj  KAUiiSC6f  I'M 


6.  Iti  the  TfiarilgleFSK,  :ire  given,  (i  J  S  P.  as  fowdui 
the  firft.  (lO  The  Logarithm  of  SK,  as  found  in  d^e.fe- 
cond.  (r.y  The  Single  KSP  40^  K^'ai^  as  wiU  be  fham 
below  ^  to  find  the  Angles  at  F  and  K,  and  the  fide  KP? 


OFERATION. 


Asthele&rfideSK 
To  the  Greater  S  F 
So  Radius  90"^  00'  00  ' 

To  f.  of  the  Arch  45   08   51 
Sub.  4S    00   00 


Remains 


00  08   52 


HSI    i42«  0*'  33" 
H5I  +  45    03   14 

J^SI    185    04  47 
I  S  JF^—  44   38   25 


JCSF    140   i6    22 
From     180  00  oo 


4.857090 

4.8  593  JO 
I0.O00OOO 
10«002X40 


Z  LL        39  ^9    38 
Half            19  4^  49 

As  Radius  or  ^               40  00  00 
To  f.  of  remaining  Arch  00  08  52 
So  ^.  half  Z  LL           19  06  49 
To  f.  half  X                   00  oi  13 

ic.o«oobo 
741 1 1 50 

9.555859 
6.9^7009 

Z  L  S  KF                    19  50  02 
X  L  SFK                  19  48  36 

For  K  F; 

!As  S;  Z.  $  FiC        19043'  36  Co,  Ar. 
ToSJC           -              -         " 
5oS.  Z.iC*F         39  33  58 
iToit?                    ?3j78r 

047168) 

4-557090 
9*804067 

5.131840 

7.  la 


Vlt^KJo^iro^t  A« 


n 


7.  la  the  Trianf^  FMK,  are  givfii,  (1 )  Tlie{i<}e  f  m 
8}fif .  <!.}  The  Si4e  K  M  1^9642.  ^^ J  TI19  SS^ie  K  F 
i}57t<f  d^c  is»  ^  the  Sides,  to  find  the  Afigles  5  W^alls 
der  the  third  Asioos  of  Obi^ne^uigled  plaia  Tri- 
aogiet:  .    y 

I  fliall  here  fliew  three  feveral  Ways  of  (fihitig  this  Tri- 
angle 3  and  firft  1^  the  common  Method.  And  |k#  the 
Reader  may  have  a  better  Idea  of  the  Performance,  Jihall 
uke  the  Triangle  FMK  out  of  the  fundamental  Diagram, 
and  lay  it  down,  as  in  the  Margin,  to  prevent  a  Qob{ii(iQ|i  of 
Lines. 


*•»••»»»••»»• 


OPERATION. 


MF 

Z 
X 


155781 
83151 


E3 


Vtow 


i4 


U  m  A  K  o  s  e  0  »  X  «• 

Now  fay; 


>! 


As  MK  the  longeft  Side 
To  Z  of  the  other  %  Sides 
So  is  their  X 
To  X  K  the  alternate  Bafc 
From  MK 


139641  Co.  An  4.85498i 

aiSpix  5.340170 

Sl6$o  4.71139s 

139641 


RegiainsMx                         57105 
Half  =»  Mjf^jfx                 18551. 
+  xK                                  81517 

5 

Z=7K                              11x089. 

5 

AsMF                  83131  , 
To  Radios          90^  00'  00" 
S0M7                     18551.5 
To  C  5.  Z.  at  M  69  54  34 

4.919758 

lo.oooooo 

4-455<^44 
9.535886 

SMF            54^  48'  h" 
SMK           15    05  34 

SMF            69    53  48 

AsFK                     135781 
To  Radius            90^  00'  00/' 
So  ;K                     11189.5 
ToC^.  Z-atK    35  06  00 

51131840     . 
10.000000 

5.045673. 
.9,911835 

EMK    -.        69^  54*34'' 
FKM     *      95    06  09 - 

Z                105    00  }4 
From          180   00  00 
MFK           74    59  2,6 

1.  The  fecond  Operation  niay  be  wrought  more  cxpcdi- 
tioufly  thus,  vi;;.  Take  the  Difference  between  the  half  Sum 
and  each  Side  feverally,  and  note  the  DiflTerences  with  the 
Figures  i^  2,  3.  Thep  take  the  Logarithm  of  the  half  Sum,' 
and  firft  Difference,  and  add  them  together ;  aifo  add  the 
Logarithms  of  the  ^fecond  and  third  Differences  together  ; 

y:'  fubu 


Vk  An  o  %  CO  fi'JT.  ^X5 

Wa(3  the  Snm  of  the  firft  two^  Logarithms  from  the  Sum, 
of  the  laft  two,  aod  take  half  this  remaining  Logarithm,  ad- 
d'mg  Radiiu,  and  it  (hail  be  the  Tangent  of  half  the  Angle 


MK 

FK 

MF 

Z 

Half 


Seethe  fVerks 

139641 

135781 
83131 


358354 

179177 


MK 

HalfZ 


Dift 


I. 


139^41 

179*77 

59<^35 


FK        135781 

HalfZ  179x77 

X.  X.      4;49<^ 


MF      83131 

HalfZ  179x7  7 

X.  3*     9di4^ 


HalfZ     179177  -^  5-*535H      X.  x.  4349^»-^4«^38449 
X.  1.  39^35  -^  4-598079     •  X.3.  9^146.-^4.98x931 


Z    9.851603 
Z    9.621380 


Z    9.6x1380 


Rem.  19.769777 

Half  =  9.884S885  t.  of  37»  X9'  34" 

Doub.is  =?  Z.  MFK       74    59  08 

A  third  Method  to  find  an  Angle,  by  having  the  three 
fides  given. 

Huh.  From  half  the  Sum  of  the  three  fides,  fubcra(5l  the 
fide  oppofite  to  the  Angle  required,  and  note  the  Remainder ; 
then  to  the  Co.  Ar.  of  the  two  fides,  including  the  required 
Angle,  add  the  Logarithm  of  half  the  Sum  of  the  fides,  and 
the  Logarithm  of  the  Remainder ;  half  the  Sum  of  thefe 
foor  Logarithms  will  be  the  Co.  Sine  of  half  the  requij;ed 
Angle. 


94 


Opera- 


4« 


•IIXAMOSCOY  tiC 


OperatioD/«r  the  Angk  fimthtUli  S^gmi 


FK 

MF 
MK 


1557817 

13  9641  Jf 


z        358554 

Half       1 79*77 
MKr*  139^41 

Rem.       39<F35 

FK  155781  Co.  An  4.8671^1 
MF  83131  Co.  i^.  5.080237 
Half  Z  179*77  5-*S344T 

X  3963  J  4«598o7S( 

Sum  Logarithms  <9'798924 

Half  1$  C  S.  of  37°  30'  i"      9.8994<^» 
Double  =  Z.F  75  oo  tf        9.8994<^7 


8.  In  the  Right-angled  Triangle  5£F  are  given,  (i.) 
The  fide  5  F,  as  found  in  the  firft.  (z.)  The  Angle  SF^ 
J  5  **  1  (^  48",  as  found  in  the  fourth }  to  find  SB  and  F£  ! 


As  Radius 
ToSF 
SoS.'Z-SFE 
JoSE 

'jts  Radius 
To  SF 
9o  S.  L  FSE 
Ifc  FE 


90°  00'  00 

55   i<S  48 
59453 

90  00  00 

34  43   I* 
4»»97 


lO.OOOOOQ 
4.859330 
9.914843 

4  774173 
10.000000 

4.859330 

9-755544 
4.614874 


MP 


PtAVOSC01»i  iu 


it 


MF 

Htlf=:DF 

SFfab. 
Rem.DE=:CCt 


9.  In  the  Triangle  CDM.  are  given  (i.)  The  Side  DM,  it 
being  half  of  M/  41 5^ 5-5*  (2J  The  Anglfc  MCQ,  it  be- 
ing equal  to  the  Angle  /KM  35®  9* 30",  and  confeqaently 
the  Angle  CMD  is  54®  50'  30";  bccaufe  the  Angle  at  D  is 
right  i  to  find  CM  and  CO  ^ 


As  S.LDCM         3$  09  30  9.760300 

To  DM  41565.5  4618733 

So  Radius  90  00  00  lo.oooooo 

To  CM  7Xi8x  4^858433 

the  Seoiidiatheter  of  the  Orb,  equal  to  the  mean  DI* 

ftance  of  $  4  ®. 


'As  Radius 
ToCM 
S0S.Z.CMD 
To  CD  fuh. 
f  £  .^-^ 

Rem.SQ 


5^  00  00 

54  50  50 
59014 

5945? 
439 


t  a  600000 

4.858433 
9.91x511 

4.770954 


10.  In  the  Right-angled  plain  Triangle  SCQ  are  given; 
(I.)  S  0.348.  (i}SQ4?9»  to  find  SC,  the  Ecccnuricity 
pad  Aphelion  ^ 


Mm 


yxANoseofiA: 


AsSQ     . 

To  Radios 

So  S  Q.  -— 

To*.Z.CSQ=ASE 

Z.FSE  + 

ZZ.  ASP^ 

Sub.  L.  ISF 

Hem.  L  ASI 
Earth^s  Place  at  I     8 
Aphelion  A  9 


439    ^ 

90°  00'  o*^ 

36S 
40  oi   55. 
34  4?  I* 

74  4<f  07 
44  38  2j 

go  07  42 
26  37  54 
i(^  45  36 


1.(^424^5 

lO.oooooo 

1.567026 


90  00  QO 

CSQ    40  02  55 
SCQ    49  57  OS 

AsS.  tSCQ           49^  57' 5'/  9883945 

To  SO.                         439  2.642465 

So  Radius                  90  00  o  10.000000 

To  S  C  Eccentricity     5  7 3.5  2.73852b 

Hence  the  Semidiameter  of  the  Orb  equal  to  the  mean 
Diftanceof  (!  k  0  is  ;i»,  a  c  A  72182,  the  Eccentricity 
573  and  half,    and  the  Longitude  of  the  Aphelion  99*  26<' 

fiut  raducing  the  curtate  Diftance  to  the  true,  and  compa- 
ring thefcObfervations  with  Mr.  Fldmjieed*s,  I  find  the  meaki 
Diftance  of  9  k  ©  7*3371  the  Eccentricity  505,  the  Place 
of  the  Aphelion  in  the  Firft  Obfervation  loS.  tfo  54'  294*,  ia 
the  fccond,  io5. 6?  56*0',  and  in  the  third,  io5. 6°  57'  30^!; 
the  mean  Anomaly  in  the  Firft  Obfervation,  9S.  40  ^j'xol^ 
in  the  fecond,  4s-  i3*4o'43"t  and  in  the  third,  n^.i6^  7* 
36";  rhe  Elliptic  Equation  in  the  Firft  Obfervation,  47*  47'^ 
add;  inthclecond,  34  56''  fubtraS,  and  in  the  third,  11' 
2^"  add. 


CHAP. 


UnANOSCOBlAf  5f 


CHAP.    VI. 

KY  three  Obfervations  of  the  greateft  Elongations  of  Mer- 
^  citrj  from  the  Sun,  I  have  found  as  follows. 

Place  e.  Elongau 

D.  h.  '  S.    ^    '    "    Log.  k  0     o     <    '/ 

1714  Sept.  18  <^  20     I     00  06  43  22   5.000059  25  30  49 

1715  FAr^  21  5  27     H     5   14  09  05   4*99^895  17  25   14 
172^  Attgt  1^657     G    II  01   10  15    5.004312  27  09  54 

By  drawing  the  Figure  (as  direAed  in  Venus)  and  folving 
the  feveral  Triangles,  I  have  at  laft  found,  the  Semidiaofie- 
ter  of  the  Orb  eqi;al  to  the  mean  Diftance  of  Mescury  from 
the  Sun  38252,  the  Eccentricity  7964,  and  the  Longitude  of 
the  Aphelion  8S»  13®  05'  04"  in  the  firft  Obfervatioui 
8     13     05  25   in  the  fecond,  and 
8     13     06  43   in  the  third. 
The  Mean  Anomaly     iS.  23®  04  5  6"  in  the  firft  Obfervat, 

in  the  fecond,  and 
in  the  third, 
in  the  firft  Ob(.  fu&, 
in  thefecond,add» 
in  the  IFhifd.  fuh. 
See  the  Scheme^  and  mark  ic  well. 


II 

01 

xo 

08 

0 

i3 

16 

od 

The  Elliptic  Equation 

i(J 

07 

00 

9 

II 

59 

4 

19 

15 

That 


tHHrt^iC^fi'^. 


M  A 


That  the  Obfervations  of  Eclipfes  are  the  only  means  to 
get  CO  a  Truth  of  the  times  when  they  happen,  is  manifef^' 
from  the  great  pains  I  have  uken,  and  the  Care  I  have  had 
both  in  the  Obfervations  and  Calculations  :  For  not  one  has 
efcap'd  my  View  thefe  thirty  four  Years  laft  paft,  that  have 
been  vifible  in  our  Hemifphere. 

And  for  the  fatisfa(ftion  of  the  inquifitive  Reader,  I  will 
here  inferc  the  Obfervation  of  the  Lunar  Edipfe  that  hzp^ 
pen*d  the  zid  oi^mmary^  1730,  in  the  Morning,  at  Be^ard" 
Offee-boufe  in  Ownt-GMrdeHf  London,  in  Companv  with  fe- 
veral  Reputable  Gentlemen,  and  with  exquifoe  Inftnunents; 
vis^.  we  had  two  Refleding  Talefcopes,  one  of  two,  and  the 
other  of  nine  Feet  long  ;  a  fine  Qiadranti  a  Micrometer; 
and  all  othqr  things  for  my  purpofe. 


Jk<i 


USAHO  SCOP14i 


IThe  2ppsatDit  dmes  of  die  EdipTes  were  tfi5  obTerr'd : 


D.  b. 

Beglnmngy  ?4ii.  ai  14  50  00" 

Middle 

End 

Digits 


II. 

14  50  oo\ 

15  47  ooC 

16  43    «\ 

03  15    oJ 

my  Syfteni: 

X4  5«  S4\ 

16  00  01  c^ 

17  03  10 f* 
03  32  51J 


Time  by  my  Syfteni: 
Beginniag,  ?4ff.  22  24  56  34 V    Qod^toofaft 
Middle  16  00  01/        14' 14'' 

End  ^ 

Digits  03  32  5] 


Bnt  by  another  Calculation  of  mine,^  from  hew  TabIe$J 
founded  upon  Sir  Ifiuic  Newioms  Theory  of  the  Moon,  it  is 
thus: 

Beginning^  Jmi.  ax  14  $6  4$ 
Mftddle  15  53  19 

find  16  40  53 

Di^  03  08  18 

Scientia  Stellsrum^ 
Bcginnidg,  Jan.  xi  14  37  34 
Middle  15  3)4^ 

End  j6  30  ox 

Digin  02  S3  00 

fVem}ns  Almanack: 
Beginning,  Jan.  22  14  40  jz 
Middle  15  41  48 

End  Id  42  44 

Digits  03  i<^  48 

Ladies  Diary. 
B^^Mt&a^Jm.  %%  If  I) 

Middle         16  06 

End  17  00 

Pas  fi£  i.Z 


m 


'♦ 


l>ci&a  ff^ngf  in  C^U/s  Almanack,  which,  he  fays,  is  from 
Sir  Ifdac  Newtotis  Theory  of  the  Moon  ;  buc  that  is  a  mi- 
ftake,  becaui'e  ic  is  fo  raftly  wide  from  Truch^,  diat  ic  will 
not  bear  the  teft. 

He  gives  the  fame  thus : 


Beginning,  Jam*    u 

Middle 

End 

Digits     ^ 


16  27  57  r^-^" 

03  06  00 J 


Here  we  fee  fuch  a  Difagreement  in  the  time  of  this  E* 
clipfe,  given  by  feveral  Authors  above,  that  it  is  hard  to  be 
reconcird. 

One  tells  us,  his  Numbers  are  from  bright  Tables,  never 
yet  made  publick. 

Another  tells  us,  that  kis  Calculations  are  from  Sir  Ifgac 
f^ewt(m^%  Theory  of  the  Moon  ;  and  therefore  no  body  muft 
queftion  the  truth  of  them.  Indeed,  if  it  were  fo^  not  any 
one  living  would  dare  to  queftion  them.  But  Iileny  the  Au 
fertion ;  and  can  prove,  that  his  Calculatipn  is  nqt  from  Sir 
If aac  Newton's  TheoT J. 


CBA?: 


•A 


U  It  A  N  6  s  e  o  p  I  A.'  <3 


CHAP.    VIL 

to  ditirmine  the  grecUefi  Elongation  of  Mercury  and 
Venus  from  the  Suiu 

THE  Qpantlcy  of  this  Angle,  tbac  there  two  inferiour  Pla* 
nets  make  at  the  Earch,  is  wbtt  was  never  yet  (that  I 
Imoir  of)  truly  determin'd,  but  always  given  in  grofs.  All 
the  Writers  of  Aftronomy,  both  ancient  and  m(Klern,  only 
teUos,  that  Merewy  is  never  more  than  28  or  i^"^,  and  l^tnus 
nevermore  than  48^  from  the  Sun. 

I  (hall  therefore  in  this  place  (hew  the  true  Quantity  of 
dieir  Elongations,  both  the  greateft  and  leaft  that  ever  can 
happen* 

I  have  in  the  foregoing  Chapter  determined  the  Eccencri* 
clcy  of  hUrewry  to  be  79^4  of  the  fame  Parts,  of  which  the 
mean  Diftance  is  100000.  Now,  becaufe  thefe  Numbers 
are  too  large  to  be  laid  down  Dy  any  Scale,  1  (hail  reduce 
cbem  to  fucb  as  may  be  laid  down,  thus  : 

Suppofe  the  mean  Diftance  of  the  Earth  from  the  Sun  to  be 
1000,  the  Aphelial  Diftance  will  be  found  in  that  Proporti- 
on thus  : 

As  101(^92  :  1000: :  1691  :  16.6 
Eccentricity        16.^ 

Radius         983.4  of  the  Earth's  Orb. 

%:   For  Utremf%  Aphelial  Diftance  reduced,  fay; 

'As  101^91 :  1000  : :  4^680 :  4S9; 

}•   For  the  Eccemridcy  of  this  reduced^  Orb,  fay; 

At  4*^0  •  79<4  :  2  4J9  •  ?•• 

78 

E$B.ll|dinsof  S*sOrb  381, 

Mfltt 


«4 


MuKn'^sbo  pi  At' 


A 

(   Lm( 


Make  A  6  ^qual  co  989.4  on  the  Line  of  Lines  on  tbe  S^ 

cor,  and  fweep  tbe 
Circle  A  e  P.  foe 
the  Earth's  Orb^ 

DtawPSAfoirtbe 
Aphelial  Line  of 
Mercury  ;  uke  1000 
from  the  Se(%or»  a$ 
ic  now  ftands«  and 
fct  it  from  A  to  Sj 
c^ke  the  Apbelial 
D'lftance  of  ?  54$ 
from  the  fame  Lines 
on  the  Sedor,  and 
fet  it  from  S  to  S^ 
towards  A  ;  take 
381  from  the  fame 
Sedor,  and  fee  it 
from  S  to  C,  fois 
F  C,the  Center  of  Msr- 

curb's  Orb. 
Draw  @  S  a  Tangent  to  the  Orb,  to  cut  the  f  Apheliat 
Line  at  Right  Angles  in  S  ;  and  draw  S  9  ;  fo  is  the  An- 
gle Z  @S  the  greateft  Elongation  that  M^oir;  can  ever 
have  ;  becaufe  the  Aphelial  Line  of  S ,  (which  is  the  longr 
eft  fide  of  the  Triangle)  fubtends  the  Angle  at  the  Eanh. 

To  the  Perihelion  of  Mevcury  draw  the  Tangent  S  5,  to 
cnt  the  Perihelial  Line  at  Right  Angles  in  9  ;  fo  is  the  An- 
gle S  G  S  in  the  fecond  Triangle  the  leaft  Elongation  that 
Mercury  can  have,  whofe  Qiuo^icies  are  thus  foundl 

For  the  greateft  Elongation. 

In  the  Firft  Triangle  there  are  known  (fuppofing  the  Earth 
in  Perihelion)  the  Logarithm  of  the  Perihelial  Oiftance  of 
the  Earth  from  the  Sun  =  4.992589.  (a.)  The  Logtritbm 
of  Mercury^  Aphelial  DiftaucQ  s  S  S  4.6691^1^1^  tad  the 
Angle  5  e  S  ?        ' 


\     -i 
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OPERATION. 

As  S  S'Perihelion  Diftance          -^  4.99  2  5  89 

To  Radius              •^'               ■■  —  10.000000 

So  S  5  Aphelion          — —  4.^^9131 

To  S.  iL  5  e  S.  Elongat.    a8°  ai'  8"  9.(^7^54* 

A*    For  the  leaft  in  the  Second  Triangle. 

As  S.  Earth's  Aphelion            —          —  5.00728^ 

To  Radius           —          — *              •««  10.000000 

S6S  ff  Perihelion         -•- .        —       —  4487704 

To  S.  Z.  S  e  9  Elongat.          17*  35' 42^"  9  480418 

$€€mdhf  To  determine  the  greateft  and  leaft  Elongation 
ofFfmms  from  the  Smm. 

WhenVemuznd  Mercury  are  at  their  greareft  ElongAtioa 
£rom  (be  Sun,  they  move  with  equal   pace    with  our  Earrh 
fera  (ooall  time  ;  and  then  a  Line  drawn  firom  them  feveraU 
Ij  to  the  Eanh  wiii  be  a  Tangent  to  their  Orbits  refpe vSi  ve- 
ly;  fo  that  looking  into  an  Ephemeris  that  has  their  Mori- 
ons CO  Minutes,  you  may  difcover  the  Day  of  their  greared 
EloDgatioo  from  the  Sun,  by  obferving  iheir  equal  pace  uith 
bim.    And  by  realbnof  the  different  Pofitions  of  our   Ear:h 
It  dtftrent  times  when  thefe  two  Inferiours  are   ^r  their 
greateft  fiionffation,  this  Quantity  will  be  always  dffc rent ; 
but  is  greateft  when  the   Planet  is  in   Aphelion,  an  1    ^czft 
when  in  Perihelion ;  becaufc  the  Diftance  of  the  Planet  from 
the  Sao  is  the  Side  of  the  Triangle  that  fubtends  the  Angle 
of  Elongation,  as  is  plain. from  the  Demonftrations  hereunto 


lo  the  foregoing  Chapter  I  have  found  the  Eccenricity  of 
FirMtm  CO  be  505,  and  her  Apbelial  Diftance  to  be  71838  of 
fnch  Pacts   as  the  mean  Diftance  of  ^un  from  Earth  is 

lOOOOO. 

Now,  to  reduce  thefe  Numbers  pradicabic  on  the  Sedor, 
I  proceed  as  in  Mncmj. 


As 
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As  ioi<^9i:  looo  : :  71838  :  71^,  by  which  Fimut^  Aphc- 
Tial  Diftance  is  reduced  to  7 id. 
Now,  for  the  Eccentricity  of  this  reduced  Orb,  (ay. 

As  71858:  505  •  :  7«^  '5* 

Eccentricity  I'ub.         5 

Rem.  the  Radius    7 1 1  of  Fenus^s  Orb  reduced. 
Make  AO  equal  to  983.4  ^as  in  S)  on  th<  Line  of  Lints  011 

the  Sec^^and 
draw  the  Cjirdlr 
A  e  P  for  the 
Earcb't  Orb; 
draw  ASP  for 
the  Aphelial 
Lineqf^fimiS 
take  1 000  from 
theSedor  asit 
now  ftands; 
and  fet  it  from 
AtoSs  uke 
the  Aphelial 
Diftance  of 
Venus  J 16  from 
the  Line  of 
Lines,  &  fet  it 
fromStogto- 
wards  A ;  then 

take  the  Radius  of  the  Orb  of  9  711.  and  fet  one  Foot  of 
the  Compaffes  in  9,  the  other  will  reach  almoftto  S,  the 
Center  of  the  Orb,  on  which  Center  fweep  Venus^s  Orb  ; 
draw  sea  Tangent  to  the  Orb,  and  compleat  the  Triai^ 
gles,  by  joyning  Q  and  S  ;  then  is  the  Angle  9  3  S  thi 
greateft  Elongation,  and  is  rhus  found  ia  the  &ft  Triangle  : 

As  S  Earth's  Perihelion  -^  4.9^589 

To  Radius  ^  -^  io.oe«ooo 

So  S.  Venus\  Aphelion  —  4.8613  $9 

To  S.  iL  8  ©  S  Elortgat.  47^  38' 35"  9.8«777o 

Secondly^  By  compleating  the  fecond  Triangle  S  9. 0>  I 
proceed  to  find  th^  kaft  Elongation  that  Vcnm  can'baTe, 
thus: 


tJ  «  A  A  d  s  c  6 1^  i  A«  <7 

A$  S  iUTtV%  Aphelion                  •««  5.00718^^ 

To  Radius               — *                  -«  10.000000 

So  S  Venus^  Perihelion                s-    -«•  4.85 ^29 < 

JoS.  iL  S  ®  S  Biongat.  44''  5^'  H''  9.849009 

I  So  that  Ffmr/s  Elongation  is  never  more  than  470  48'  5  5", 
ior  lefs  than  44*  5^'  14'*,  in  what  part  of  its  Orbic  foevcr 
the  Earth  be. 

Ifluflherefet  down  the  Days  when  Mercury  is  at  his 
Sroaceft  Elongation  this  Year  i734»  with  the  Sign  he  is  in, 
saddle  Qiiantity  of  the  Angle  at  the  Earth. 

t734«  Jte.  8.  lAnOiry  in  Caprkom  Osient.  24  3^ 

Alsr*  21.  MereuTf  in  Tawrut  Occident.  19     x 

Msy     8.  Mercury  in  Taurui  Orient.  25     4 

Jufy  19.  Mncmy  \n  t^rgo  Occident.  17  17 

fcfr.    I.  Mercury  in  Wr^o  Orient.  ^7  44 

N99.   11.  Mercury  in  Saginsry  Occid.  21  28 

SiC.  23.  Mercury  in  Sdgiit^ry  Orient.  23     5 

And  the  Cune  Year  i734»  f^enus'%  EIongat.Maz.  k  0  fails 
thm: 

Sfim.  lol  Venus  in  Pifies  Occid«  4^  5^ 

Msr,  4.IJC  in  22**  T 

fume  %.  Venus  in  Tdurus  Orient.         45  53 

Here  foflow  the  Caletilations  of  Venus' s  Place  in  Jan.i'j^j^, 
at  the  time  when  (he  is  at  her  greaceft  Elongation  from  the 
Siuu 


F  a  Iq^al 


fjm  Cranosco^iiu 

#y  my  Planetary  Inftrnmencs  yon  may  lay  do^n  the  TrU 
angles  at  the  times  above-mentioned^  which  will  greatly  in- 
form you  of  the  true  Theory  of  them :  And  becaufe  Time 
(the  common  Devourer  of  all  things  J  will  render  ihofc  In- 
ftruments  to  err  in  Saturn  i®  in  45  Years,  in  Jnfitthr  1°  in  5a 
Years,  inM^ri  i^  in  51  Years  and  half,  in  Venus  i«  in6j 
Years,  and  in  Mercury  i«  in  70  Years:  Therefore,  for  the 
fake  of  the  Inquifitive,  I  will  here  fubjoyna  Table,  by  which 
new  Inftruments  of  all  the  Planets  may  be  prcqeiftcd  -at 
pleafure,  making  the  Apbelial  Oiftance  1000. 

The  Aphelions  of  the  Planets,  according  to  my  Tablev 

Sdturn  J"  ^9   i8  40 

Jupiter  «  10  54  35/  j. 

Mnrs  Tj      I  11  59/   The  lafk  Day  of  the  jK/ai 

Eiirth  VS      8  19  II  r  Yea^  at  Noon  17)}. 

Venus  ^       7     3  3o\ 

Mercury  yf  13   »3  H 

Saturn  94^     Z^^'  S  ^^^^^^'^  Orb  k  Aph«  Point  to  its  Center. 
Earth  100.84  3  dius  i  Earth's  Orb  Center  k  0  is  i,6j. 

Jufitei  954  ?Ra-  5"  Jupiter's  Orb  i  Aphel,  Point  to  iu  Center, 
Earth    ii6S dins  I  Earth's  Orb  Center  from  0  is  3. 

Mars  91 5 1  Ra-  f  Miir/s  Orb  i  Aphel.  Point  to  its  Center* 

Earth  611  S  dins  I  Earth'^s  Orb  Center  i  ©  is  i  r. 

Earth  983.4  ?  Ra-  C  Eatth^s  Orbi  Aphel.  Point  to  its  Center 
Venus  •}i6  .  i  dius  i*V»«/s  Orb  Center  k  0  is  5. 

Earth     983.4?  Ra-  5"  Earth's    Orb  k  Aph. Point  to  itsCenter- 

Mercury  ^^<^    S dius  I  lAcrcurys  Orb  Center  i  ©  is  78. 

Or  in  r^wtti  7 1  cr— 5  =  711,  the  Radius  of  her  Orb;  and  U 
Mercury  459-^-78=381,  the  Radius  of  his  Orb. 

Then  to  delineate  the'Inftrumeqtof  54f/m»,  on  the  Center 
®  fwcep  a  Circle,  and  divide  it  into  ix  Signs,  ^s  per  Fi- 
gure. 

From  ©  draw  a  Line  to  the  Place  of  this  Aphelipn  j*? 
??°  19',  v^hich  fliiU  reprefent  the  AphcUal  J-ine  of  Sa^unu 

Thro- 


Vt 
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7« 


Thro*  ©  draw  a  Line  from  the  Place  of  the  Earth's  A- 
yhdiaa  VS  8^  19,  and  it  (hall  reprefenc  the  Aphelial  Line  of 
the  Eanh. 

Take  the  Radius  of  the  Zodiac,  and  open  the  Se<5tor  to 
10  on  the  Line  of  Lines;  as  the  Sedor  now  ftands,  take  off 
946  in  your  Cotnpaflesy  andfet  it  on  Saturn's  Aphelial  Linp 
from  A  towards  9,  and  draw  the  Orb  of  Saturn. 

Then  take  io«.84  (nearly  101)  and  fet  it  from  0  on  the 
Aphelial  Line  of  O  to  B  :  Take  1,67  from  the  fame  Line  of 
tbe  Sedor,  and  fet  it  from  0  cowards  B,  and  it  fhall  give 
the  Center  of  the  Earth's  Orb  as  before ;  which  Circle  draw 
as  u  done  in  the  Scheme,  and  that  (hall  be  the  Eanh's  Orb 
truly  prc^ortioa'd  to  the  Orb  of  Saturn  m  his  Theory. 

The  next  thing  to  be  done,  is  to  draw  the  Ecliptic; 
whidi  muft  be  done  from  this  Table  of  the  Placet  of  their 
Nodei, 


F4 


Saturn 


7^  Uranoscop  I  a. 


Saturn    S 

21   15 

Jupiter   s 

^  ^ 

Mars       Q 

17  4^1 

Kir»t//      n 

14  15 

Mercury  O 

15  Id 

►  The  laft  Day  at  Noon  of  the 
Julian  ^c^v  175 3- 


Thro"  the  Center  of  Q  and  S  21*  15' in  the  Zodiac  draw 
the  Line  fl  y  ;  with  the  Radius  of  the  Orb  find  the  Center 
of  a  Circle  to  cut  the  Orb  in  Q  ^^^  iSf  ^^^  ^^  make  an 
Angle  of  the  greateft  Inclination  1^  30'^  and  fo  i&  the 
Scheme  or  laftrument  compleated. 

ii  Table  of  the  Planets  Inclinations 


0 

/         t! 

Saturn 

1 

50       10 

Jupiter 

I 

19       IP 

Mars 

I 

51       00 

Earth 

13 

29.      00 

Venus 

3 

23     10 

Mercury 

e 

59     10 

Moon 

5 

17     20 

CHAP.    VIII. 

1.  0/V^^  Mean  Motion  of  the  Earth ^  her  Aphelion^  and 
the  Kecejjion  of  the  Equinox,  ^c. 

THE  laft  Day  of  December  at  Nooo,  qnder  the  Meridiait 
of  London  1700,  Old  Stile,  the  mean  Place  of  the 
Earth  wns  i^*  20""  43'  5-)'*,  the  Place  of  the  Aphelion  was 
9S.  7®  44  30".  and  th9  Place  of  the  firft  Star  of  Aries  was 
29"^  o'  lo^'.  To  which  I  (hall  prefix  the  middle  Motions 
for  Years  coi;ipIeat|j  as  below. 


Radix 


Ui4noscofia: 
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fadixjiimo 


Year  CompIeat<< 


Days  Cotnpleat 


Honrs  Compl.  < 


O  29    o  lO 
ij  59  lo 


^    7  44  30 
o 17  30    o 

45 

B 

4» 

2f 

4 


I 

I 
o 
o 
o 
o 
o 
o 
o 

0 


0 

o 

o 

o 

11 


3 

2 

I 
o 
o 


23  20 
50  o 
93  *o 

i5  40 
9  20 
2  50 
I  40 
0  50 
4 
3 


The  Sun's  Apparent  Semidiametcr  at  the  Earth's  Meart 
Diftance  from  ic  is  16'  i"^  and  the  Hotizontal  Parallax  of 
tfae  San,  for  cheSmallnefs  of  the  Eccentricity  of  the  Earth's 
Orb.  and  the  Smaflnefs  of  its  own  Quantity,  may  be  alwajs 
ftated  io"« 

2.  To  OJeuUie  the  Mean  Place  of  ibe  Earth,   dfid  her  Afbelicn^ 
gmd  ibcnce  the  Mean  Anomaly^  u  any  given  Time  • 

I.  If  the  given  Time  be  after  the  Year  1701,  rake  th« 
Mean  Place  tor  1701  Current,  from  the  foregoing  Table, 
which  I  call  the  ^adix. 

*.  To  the  Radical  Place,  add  the  Mean  Morions  for 
fhe  Years,  Months,  Days,  Hours,  Minutes  and  Seconds 
Compleat,  this  Sum  is  the  Mean  Motion ,  or  Plact 
fougbc 

N.JB.  The  true  Length  of  the  Solar  Year  being  z6f  D. 
5h,  49'  a'*  15'^,  rhe  Mean  Motion  of  the  Earth  to  any  Months 
and  Days  may  be  known  by  faying,  If  the  Length  of  the 
£olar  Year  give  9600,  What  will  the  Days  from  the  firft  of 
74MMr;,to  the  Day  proppfed,  give  ?  (For  chit  parppfOf  fee 

|h< 
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the  Table  in  my  SanKte  Ajhommy^  Page  94.)  And  for  rii  ^ 
Mean  Motion  of  the  Aphelion,  to  any  Day  in  the  Year,  (t^^ 
As  the  Length  of  the  Solar  Year  5(^5  D.  <^  h.  49^  t'l  i  ^"\  T^ 
^)%  So  are  the  Days  from  the  firft  of  J^nuary^  to  the 
propofed.  To  the  Motion  of  the  Earth's  Aphelion  :  Mindin| 
in  Leap- Year  to  add  the  Motion  of  a  Day  mortc 

Laftly,  Subcra<&  the  Mean  Place  of  the  Aphelion,  from  thir 
Mean  Longitude  of  the  Earth,  and  there  will  remain  the 
Mean  Anomaly. 

^  Ntfff,  If  the  Time  be  before  170 1,  fubtra(9;  the  Mean  Mo- 
tion from  the  Time  propofed,  to  1701,  from  the  Radical 
Place  5  then  work  as  before  is  taught 

BxamtU.  Let  It  be  required  to  find  the  mean  and  true 
Place  or  the  Earth,  her  Aphelion  and  Mean  Anomaly  for 
4frili^,  at  Noon,  in  the  Year  172^  } 

Firft  ^  The  Days  from  the  firft  of  Januinyp  to  Afril  191  inclu* 
five,  are  1 19  Days.    Then, 


D.  h.    ' 
As       3^5  5  49 
And  As  365       49 


'     '"      •         D.    S.   •    ^    " 
1x5:  360::  119  :  3  17  17  jx  Lo^. 
2  15 :  ^3    : :  119  :  10'/. 


Now  fee  the  Work. 


Radix  1701 

^0 
Yem  ^  4 


■  ^o 

it 


Afril        29 

Mean  Place  Earth 
Aphelion  fub. 

Mean  Anomaly 


Aphel.  £4rr£. 
S.  o      < 


44    30 
21     00 

4     1* 
I     03 

lo 
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3.  Given  the  Eanh*s  Mean  Anomaly;*  to  find  the  Anglt 
at  the  upper  Rcw/ of  the  Earth's  EBipfist 

To 


V  t  A  M  0 1  c  or  F  I^  f  5 

To  the  GonfUiit  Logarithm  89.390965 i,  add  the  Sine  of 
twice  the  Mean  Anomaly ;  the  Sum  will  be  the  Logarithm 
of  the  Decimal  Pans  of  a  Minute ;  which  being  fubtra(^ed 
&Offl  die  Mean  Anomaly  in  the  firft  and  fouf  th  Qiiadrants  of 
tke  Orb,  bat  added  in  thefccoad  and  thicd^  gives  the  Angle 
It  die  upper  FMm« 

fxMmpU.  Lee  it  be  required  to  find  the  Angle  at  the  Up* 
opper  Focus  in  the  foregoing  Cafe,  where  the  Mean  Anom^* 
\fUi(fi'  9*^4^' 50"? 

OPERATIC  1^- 

S.    •    '    " 
Mean  AQom*  C^r&  10    9  4^  50 
Double  8  19  33  40 

Complement  79  33  40        Sine    9*99^7517 

Conftant  Logarithm  —  89.3909^56 

The  Logarithm  of  2419  ?9«3tf37i73 

^o 

Seconds    14,5140  fubr« 
Mean  Anomaly  10    9  4^  5^ 

Angle  at  upper  Foctti   io    9  46  35 

4.  Given  the  Angle  at  the  upper  Foiut,  to  find  the  true 
Anomaly,  and  fo  the  Earth's  Place  in  her  Orbit,  and  confcf^ 
quently  the  Sun's  Place  in  the  Ecliptic. 

To  the  Conftant  Logarithm  9-9S5^994f  ^dd  the  Tangent 
of  half  the  Angle  at  the  upper  F(9CM/y  and  you  will  have  the 
Tangent  of  half  the  true  Anomaly. 

And  here  obfervc,  that  if  the  half  of  the  Angle  at  the  up- 
per Focus  be  more  than  a  Quadrant,  then  take  the  fourth 
proporrional  Tangent  from  iSo*',  and  the  double  of  the  Re- 
mainder is  the  tme  Anomaly. 

Then  to  the  true  Anomaly  add  the  Place  of  the  Afbelioml 
and  yon  have  the  Eanh's  true  Place  in  her  Orbit ;  to  which 
add  Six  Signs,  aqd  yon  will  have  the  Sun'$  true  Place  in  the 
fo!i|itic. 
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Example.  Let  the  Sun's  Place  be  required  to  the  tii 
above,  when  the  Angle  at  the  upper  Poem  was  iqS* 
46' 3  5"? 

OPERATION. 


Angle  at  the  upper  Focus  10    p  46  35  Compl.  J»  13  i5 

Half  5     4  53  17.5 

Complement  o  23     6  41.5  t.        9.670881  f 

Conftant  Logarithm  9-985x934 

Sum^  is  the  Tangent  of  24     2127              9-65^1749 

From  180       00 


Rem.  half  true  Anom.         155     37     33 

True  Anomaly                     311     15       6=10     11  15     6      ' 

Aphelion  add                                                  9       8  ii     5     ." 

W           II  ■ 

Earth*$  true  place                                          7     19  z6  ti     '"- 

Add                                                             6      X  o    0     ^ 

— -  3 


Sun's  true  place  i     19     x6  \\     \ 

5'.  To  find  rhe  Elliptic  Equation 

The  Difference  between  the  Mean  Anomaly  and  the  True, 
is  the  Elliptic  Equation,  which  is  to  be  fubtra^ed  from  the 
Mean  Longitude  in  the  6ix  fir(t  Signs  of  Mean  Anomaly, 
and  added  in  the  other  Six  ;  the  Sum  or  Difference  is  the 
trtie  Place  of  the  Earth :  So  in  the  preceding. 


s.   • 

» 

f 

10     9 

4tf 

50 

10  II 

'5 

6 

I 

%% 

16 

Example,  the  Mean  Anomaly  is 
The  trne  Anomaly  is 
Elliptic  Equation  add  ^ 

After  this  manner  is  the  Sun  s  Equation  in  the  Tabic  of 
tny  CoMpleaf  Syftcm,  Pages  x8,  29,  Calculated. 


Mean 


I 


Uranosco^i  a« 


Mean  Longitude  of  the  Eanh 
Ecliptic  Equation  add 

EanhTs  true  Place  as  before 


11 


s 

7 

O           1 

17     57 

I     28 

55 

7 

19     16 

11 

d.  Given,  the   Angle  at  the  upper  F»r«/,   and  the  true 

Anomaly,  to  find  the  Logarithm  of  rhe  Diftance  of  the    Earth 

'  1    /rom  the  Snn  ;     fuppofing   the  Logarirhm    of  the  mean 

.?    Difhincc  to   be  10.0000000,    =3AC=3  CP  =s  0  G  in  the 

J    Scheme,  Page  15. 

7  S(^U,  Take  the  Sum  and  Diflference  between  the  true  Ano* 
I  maly  and  the  Angle  at  the  upper  Bouts,  and  alfothe  half  of 
f  die  Sum  and  Difference  ^  then  to  the  Sine  of  the  Angle  ac 
the  upper  Focus  add  the  Excefs  of  the  Co-Secant  above  tho 
Radius  of  the  half  Sum  found  above,  and  the  Secant  above 
the  Radius  of  the  half  Difierf  nee  ;  ihe  Sum  of  thefe  three 
win  be  the  Logarithm  of  the  Diftance  of  the  Earth  from  the 
Sun  fought. 

Boc  to  have  it  agree  to  the  Mean  Diftance  of  iooooo«  as 
in  my  Solar  Tables  in  my  Syfitm.  take  half  of  the  Charada* 
riftick,  and  *tis  done.    Let  the  Example  be  as  above. 

True  Anomaly  10     11     ij     6 

Angle  at  upper  Focus  10      9    ^^  l^     Sine     9.885650 

Sum  8    11       I  41 

Half  4    10    30  50  f  Co-Sec.  0.1 190^1 

DiflTerence  1     28  si 

Half                     o    44  »5  ?  Sec.  0.000056 

The  Logarithm  Diftance  Sought  =sOK  10.004747 

Half  Charadb  is  Logarithm  in  my  TaUes  5*004747 

But  wbep  the  Eanh  is  very  near  her  Aphelion,  to  the 
Cooftant  Logarithm  85. 1748215  add  twice  the  Sine  of  half 
die  Angular  Diftance  of  the  Eanh  from  her  Aphelion,  and 
yoa  will  have  the  Logarithm  of  a  Number,  which  taken 
from  the  Conftant  Logarithoi  10.007189,  gtrei  the  Lo- 
Sarithm  Diftance  foogbc 


«ir. 


ExsmfU,   ^um  18,  1 731  ar  Noon,  the  SunV  Place  I»  in  _ 
70  48 '8*'  andihe  M<  hnom,  u^    29'*  ^9'  3^" 
Earth's  Diftance  from  the  Aphelion      30    ^4 

Half  I J   II  Sine  7.^54  J  415 

Double  Sin^  il^^^o^^i 

Conftant  Logarlthiii  add  85.174812, 

Conftant  Logarithm  1  •*#o?28? 

Dlft.  O  i  0  as  in  my  Tables    5.00718^ 

a.  And  when  the  Earih  is  ¥Cry  near  (or  widiin  5**  ofj  her 
Perihelion,  then  to  the  Conftant  Logarithm  85.15^^111 
idd  twice  the  Sine  of  half  the  Angular  Diftaace  from  the 
perihelion,  and  you  will  have  the  Logarithm  of  a  Number; 
which  added  to  the  Conftant  Logarithm  9  992587,  gives  the 
Logarithm- Dift,  foughu 

Then  take  half  the  Charaaeriftick,  and  it  wiH  be  the 
Logar,  Dift.  Q  k  O  in  my  Solar  Table. 

Examj^h  Dectmhn  18, 17  31,  at  Noon,  the  Earth's  Place  ia 
ffi8'/  14"  and  her  mean  Anom.  s^^  29^  51',  z^";  wha^s 
the  Logarithm  of  her  Diftance  from  the  Sun  ? 

OPERATIC  M- 

Meiti  Anomaly  j     19     51     itf 

Diftance  from  the  Perihelion  g     34 

Half  4    17    Sine  7.076577 

^^•^"^^^ 

Double  Sint  14.151154 

Conftant  Logaritbin  .  S'f.MQQti 

And  the  Number  %  sifo^y 

To  the  Conitant Logarithm       9991587 

Dift.©  from  ®  9.992519 

Ncircft  half  Charadarlftick     4.992589  in  my  Tab]«: 

7.  Given,  the  Logarithm  Diftance  of  the  Barth  from  th« 
$^0«  to  find  thf  a^'larcnt  S^midi^m^ter  of  th^  Sun  ? 


1 


V  It  A  N  e  s  c  e  p  1  iu  ^^ 


l(jJi.  From  the  Conftant  Logarithm  1 1.10^3672,  take  the 
logarithm  Diftance  of  the  Eanh  from  the  Sun,  and  the  Re« 
maioder  is  the  apparent  Semidiameter  in  Minutes  and  De- 

cioul  Parts. 

txtmftil  Anm  iji6,  Jfril  J9,  at  Noon,  I  demand  the 
Ws  apparent  Semidiameter  i 

OPERATION. 

Cooftant  Logarithm                     --^  11.10^)^71 

Logarithni  of  E^ftb  from  Sun  fub.  10.004747a 

Ssb's Semidiameter  i$'.9i  i.xoi6toi 
6a 


54^0  =a  I j'  55'^ 

MxmfifUi.  Amto  1731,  9^r  18,  Conft»Logar.  11.206367 

Logarithm-Diftance  Binrfb  from  Sun  10.004286 

Sons  Appar.  Semidiameter    15/    81  1  .i^^oZt 

60 

15  48  60  =  15I    49'' 

ExMmfle  3-   Afm»    173^9    ?«m    December  18,    Conft. 

Logarithm  1 1 . 2  o<^  3  6  7 

Logar.  Dift.  Bnreb  from  Sun  fubt*  9  99^589 

Smi*s Appar* Semidiameter  16'    36.  1^1377^ 

60 

21      60  Si  16'     It" 

8.  Given,  the  Logarlthm-IMftance  of  the  Bsreb  from  the 
Am,  to  find  the  Apparent  hourly  Motion  of  the  Sun.       4 

i(/thf  From  the  Conftant  Logarithm  ao.3i  16407  fubtradi; 
twice  the  Logarithm- Diftance  of  the  Edreb  from  the  Sun^  and 
the  Remainder  will  be  the  Logarithm  of  the  Apparent 
bonriy  Motion  of  the  Sun  in  Minutes  and  Decimal  Parts. 

ExMmfli'  Jbm»  ii%6^7uni  19,  at  Noon. 


p>nftan| 


•O  U  &  A  N  O  S  C  O  F  I  £• 

Conftaat  Logarithm  10.3916407 

Twice  Logar.  Dift«  B^rtb  from  Sum  Svhi       ^o.oo9494» 
Suti'i  Appar.  hourly  Motion  27.41 1       0.382 14^7 

14.660  =  x'  25''. 

Uxsmfh  2.  Let  the  Sun's  true  place^his  hourly  Modonand 
Apparent  Semidiameter  be  fought  Februdry  14. 1 732  at  Noon: 
Becaufe  *tis  Leap  Year,  the  c&ys  from  J^uAty  i,  to  WAru^ 
4P7  1 5  Inclufive  are  46. 

D.   h.  '     n  »'»  D.    S.  •    '     "  J 

As  365  5  49    115:  3^^^ : :  4^  •  I  15  ao  a)  Longinide^ 
Asi6i  5  49    ^  M^  63'i::46:  7  Apogeoa. 


Now 


URAKOSCOPli^. 


8;t 


Now  fee  the  Work^  and  mark  Ic  welL 

I  Loog.  Esrib.  Apb.  Earth  Conf.  i  I.^o6 5^7 1 
Is.    8     ^   "tS.  o    '     "  9.995 988* 


Kidijc 


Vein 


1701 

20 

4 


20  49  50 


M.  14.  Biflextile 
Mean  Place  Bsrib 

Afbdioa  TntK 

Mean  Anomaly 

Doubled 

Complement 

EqaaddtoM.Aoo. 

L  ac  upper  Focus 

Half 

Complement 
Conftanc  Logar. 
Tangent  fub« 
From 


00  09  04 
CO  ox  49. 
3 j II  29  17  00 
a  1 1 1  29  31  20 
tin  29  45  40 
1  /  J I  29  4s  40 
15  20  23 


9  7  44  30 
21   00 


2 
I 

I 


6\i'i  i.2io379r 
60 


4   l2i3«^o 


9©Scm.  i5'  14^* 


5     04  34  46  9  »  '7 
9    08  17  io| ^ 


10 


7     26  17  3tf 

22  35  12 

07  24  48 


14 


C0Qf.20  39l^40f 

iub»  19  9919^7^0 
1.51     o.399(?(547 

60 

;a6o 

Hor.  Mot.  2'  31" 


7  »^  17  50 
3  28  8  J5 
2      I  51     5  f.  10.2715129 


59.3909(^56 
^9.35(^3082 


Sine  — 
Conft.Log 
2272 
60 
13.5320  Equat.  add« 


t8o 


2  12 
o    o 


9.9852934 
to.2569063 


118  57  4^/75.27^  5 5 '35"  True Anom: 
50)137  55   3dV9      8  X7  loApog. add. 

EBiptic Equat. add  i# 38^    Qi     6  12  4^ ^ truePlace 

0  II     tf   12   463 

True  Anotn  7*- 17**  55'  36" 


Z.  ac  up»Focus  7    26    17  50  Sine    9.9200853 

X  3    24     13    25  .0758588 

Xhalf  I    21     5  43CotSec.  .0C00439 

-     an I        ■■ 

Half  t    37   4^ 

Half  •  48  si  Sec.    4.9959180  Log.  O  ^O- 


CHAF. 


ffo  Cakulau  the  true  Place  ^ftbe  Moon  trn^e  exii0  tbm 

was  ever  yet  dcm*  i 

.  I  RY  the  laft   Chapter,  for  by  the  Founh  Precept  of  my 
^  Compkaf  Syflem)  find  che  Suti'i  rme  PJace  to  the  Equal 
Time  given,  with  the  Logarithm  of  iti  Diftance  from  the 
Earth, 

1.  To  rhe  fame  Time,  colled  the  ralddle  Motio«  of  the 
Moon's  Longitude.  Apo^eon  and  Node,  from  the  Tabktin 
my  SaiiiiitAjirummjf,  is  is  tifvally  dofle. 

5,  With  the  Mean  Anomaly  of  the  Sun,  CDtcr  the  Table 
of  the  Annual  Equations  of  the  Moon  ^  and  take  out  the  E* 
quations  of  the  Moon's  Longitude,  Apogeon  and  Node, 
v^hlch  apply  to  che  mean  Place  of  the  Moon  above  found,  as 
the  Tables  diredl,  and  you  will  have  the  middle  Places  of 
the  Moon's  Longitude,  Apogeon  and  Node  clrar'd  off  the 
Anniial  Equatic&s. 

P^.  From  the  Placeof  the  Sun,  fubtraft  the  Place  of  the 
Moon's  Apogeon  fiift  Equated,  and  the  Remainder  is  tht 
Annual  Argument  ;  with  which  enter  the  Table  of  Equati- 
on the  Second,  and  there  take  out  the  fecond  Equation  of 
the  Moon  ;  which  applying  to  her  Place  hrft  Equated,  gives 
her  Place  the  fecond  time  Equated. 

I,  From  the  Place  of  the  Sun,  take  the  Place  of  the 
Moon's  North  Node  firft  Equaled  |  and  this  Remainder  is 
the  Annual  Argument  of  the  Node*  With  this  take  out 
the  third  Equation,  and  apply  it  to  the  Moon's  Place,  the 
fecond  time  Equated,  gives  her  Place  Equated  the  third 
time, 

6.  From  the  Place  of  the  Sun,  take  the  Place  of  the 
Moon  the  third  time  Equated.  And  from  the  Place  Sue  s 
Apogeon,  take  the  Place  of  the  MoonV  Apogeon  the  firft 
time  Equated  ;  th$  Sujii  of  ih|l£  two  R^main^cn  call  the 


I  time  1 


U  It  A  N  6  s  «  6  p  i  A*  ^^ 

9ffbe  fimrtb  Equdrion  ;  with  this  enter  the  Table 
^f  the  Fourth  Equation  ;  and  that  anfwering,  apply  to  tbp 
^4oon'f  t^Iace  the  third  time  equated,  gives  her  Place  the  4ffa 
^ime  Eqtiated« 

7.  With  the  annual  Argument  (as  found  in  the  Fourth 
Hereof )  enter  die  Table,  entitnled  A  TdbU  of  $ke  Second  A- 
fuMtwn  cf  the  Meetts  AfogeeUf  snd  Logarithm  of  the  Eceeneriet' 
iy  §f  krr  Ort,,  and  there  take  out  the  Second  Equation; 
«bicii  apply  to  the  Apogeon  firft  Equated,  gives  its  Place  £• 
^ted  the  fecond  time,  which  is  its  true  Plate. 

Aifo  out  of  the  fame  Table  take  the  Logarithm  of  the  Ec- 
centricity,  and  referve  it  till  anon. 

8.  From  the  founh  Equated  Place  of  the  Moon,  fabrraA 
the  true  Place  of  the  Apogeon,  and  the  Remainder  is  thp 
Moon's  Mean  Anomaly  at  that  time, 

f.  To  find  the  Angle  at  the  upper  Focus  of  the  Ellipfis. 

I.  To  the  Conftant  Logarithm  72»933  5,4^f  ^dd  t^  ice  the 
Logarithm  of  the  Eccentricity,  and  the  Sine  of  twice  the 
Mean  Anomaly,  and  you  will  hav*e  the  Logarithm  of  fome 
MkiQceSy  which  fhall 


■1 


added  to  ^the  Mean  Anomaly,  when  its 

fobcraSed   from     ^         Double 


1.  To  the  Conftant  Lo|;arithm  4;.} 59870  add  thrice  the 
Logarithm  of  the  Eccentricity,  and  thrice  the  Sine  of  the 
mean  Anomaly,  and  you  will  have  die  Logarithm  of  fome 
Mmoces  to  be  added  to  the  mean  Anomaly,  if  lefs  than  6 
Siga%  ;  bat  to  be  fubtraded,  if  more ;  the  Sum  or  Differ- 
tace  if  the  Angle  at  the  upper  Focus  of  the  EUipfis.  which 
the  Mood's  Orb  forms  at  that  time.  ^ 

Note^  tn  rfie  firft  of  thefe,  the  Ch^raAeriftlek  will  gene- 
ralv  b^  morexhan  too,  which  always  reject,  and  enter  tht 
Tame  of  Logarithms  with  o  for  the  Charadleriftick,  and 
tlMi  the  Minutes  will  be  .(inder  lo :  But  in  the  fecond  Part 
u  is  the  Logarithm  of  tife  Decimal  of  1  Minute.  See  thefe 
two  Eiimples :  Q  %  /v,ff; 


$4  tJ  R  A  N  O  S  C  O  P  I  A. 


i 


V" 


N  B.    Always  pnt  two  Cyphers  before  dbe  (ecood,  as  f^ 
Work.  Logar.  Loga'r. 

1  507+      0.178114        i.(J4-  -^3.414839 
»oo6-—    97.80197P  .007  -^9^.84^904 

Min.       1.501-f*  '2.607-4- 

60  X  60 


Second,      30.360  "36.410 

xo.  ^eekthe  Logarithm  of  the  Eccentricity  intheTiUet 
of  Artificial  Tangents,  and  fnbtra(9:  its  correfponding  Ardi 
Irom  45^,  and  CO. the  Tangent  of  the  Remainder  .add  the 
Tangent  of  half  the  Angle  at  the  Ufrper  Focus,  and  you  witt 
have  the  Tangent  of  half  the  true  Anomaly* 

No^tf,  When  the  half  of  the  Angle  of  the  upper  Focus  is 
more  than  a  Quadrant,  then  take  the  fourth  proportional 
X^ngenc  from  iSo*',  and  the  double  of  the  Remainder  is  the 
true  Anomaly.  The  Focus  of  the  EUipfisof  the  Moon  is 
:lhewn  in  the  Scheme,  Page  15. 

1  r.  To  the  true  Anomaly  add  the  true  Place  of  the  AJk)- 
j»eon,  and  that  gives  the  Place  of  the  Moon  the  &ftb  time  E- 
qvuteJ..  Or,  take  the  Difference  between  the  mean  Ano- 
maly nnd  the  true,  and  you  have  the  Elliptic  Eqitatton  ; 
which  Apply. to  the  fourth  Equated  Place  of  the  MoQa>  gives 
her  Place  Equated  the  fifth  time,  as  before. 

II.  The  Variation  is  beft  found,  as  fhewn  in  Page  i8,  of 
my  Satellite  Aftronomy^ 

But,  however,  you  may  doit  thus  :  Subtraft  the  Sun's 
Place  from  the  fifih  Equated  Place  of  the  Moon,  and  with 
the  Di fiance  enter  the  Table  of  Variation,  and  apply  it  to 
the  5th  Equated  Place  of  the  Moon»  gives  the  Place  the  6th 

#  time  Equated. 

1  ^.  Lajlly,  Subtrad  the  Sun's  true  place  from  the  .6th 

•  ^quatf d  place  of  the  Moon,  and  with  that  Remainder  eater 
'  the  Table  of  the  feventh  Equation,  and  take  it  put  atjfWcr- 

ing«     Apply  this  Equation  as  the  Table  dire&s,  t6  the  Rial's 
iixih  Equated  place,  and  you  hayi^'ho^ttruc  place  icih^rOrbic 

i4i 


'  14.  To  find  the  Moon's  Laclcade  and  Ecliptic  place.} 

With  the  AnnujJ  Ar^um^nt  of  the  .Node  (as  found  by 
Aciifdi  ifiriak  htrcofe'X'Ea*^  the  tlaiifcfer  computing  the 
Moop'f  Latitude,  and  take  out  the  Equation  of  the  Node; 
«Uaa|my'r^ordin|;  to  fcs  Titlejf  tb-thefirft  Equated 

Ubim^n^i^(^i  Ta(k  taike  x)io  Logarithm-Sine  of 
'  lfce|Bca^n|uiOPof  |hf  }^Qon'$  pi^  to  tfu;  Bdip^ic  :  for  chat 
lacQpgfficrfKedto  |h(s  ^reatteft  5°  if  19"  Vme  8.964/^;i5 

|fi(91bftand*Qj:a)6l^f0n  V  f^N  ^^o'T^'  t^    ^f^^ 
Tie  8.939<^9g5  idcIihatioQ  in  ;h^  Quaiiracure^si 
from  the  ^uo  s  an^cbeo^* 

To  the  Sine  of  the  Inclination, 

So  is  die  Sine  of  the  Diftance  of  the  Moon  from  the  near- 

***  "^  elTNode, 

To  thc^JMpc  qf  ^^^feaf /L^Ioi^p  ^ch 

7^  jWo^  for  the  firft  Example  (lands  thus  t 
As.^lC|dii|i  —        "j^  90  •"•.  6  ••'!  6.000000 

To  QieiSineofthe  Incliriatio-i  ; 
So  if  the  Sine  )  from  nearefi  Node, 
To  Sine  Latitude. 

i5«  The  Table  of  Redudlion  is  accommodated  10  the 
Mean  Inclination  of  the  Lunar  Orbit  ;  that  is,  when  the 
Son  is  in  the  0(3ants,  or  45^  Diftant  from  the  Moon's 
Nodes  ;  fo  that  emring  with  the  Argument  of  Latitude, 
you  may  take  out  the  Redudion  anfwering.  and  apply  it  td 
the  Orbit  Place  of  the  Moon,  gives  her  Place  reduced  10  the 
Ecliptic  :  But  to  have  the  Kedu(Sion  perfedUy  true,  it  will 
be  befttofay. 

As  Radius, 

To  CS  of  the  Inclination  of  the  Lunar  Orbit ; 

So  Tangent  of  the  Argument  of  Latitude, 

To  the  Tangent  of  an  Arch,  which  fubtraAed  from  theArg^ 
ef  Ltc  leaves  the  Redudion,  which  apply  to  the  mean  Orbit 
Pluie,  as  above,  gives  fier  Ecliptic  Place. 

•  G   5  Firfi 


16 
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Ftffi  Example  of  the  SUHfs  Place. 


Eqjiftl  time 


Long.  0 

S.  o    :    " 


M<r  7 

Hours      10 

Meaii  MoTf 
Bqaac.add 

0*s  tr.PIace 


Anom.  0 


9  10  ^^  52 

14  3.8 


374 


I  16  58 


I  17  20     5 


An.Arguin. 


6     IX  II  51 

5   10 
*4 


389 


710 


17  4«  35 
Lo;.  5.00s  4^1 


This  hhnli 
f  the  Kkm* 


I  17  20 
13  26  58 
n  55    7 


1027  1^  < 
tf>27  54   * 

2925    9 

10  24  49  )4 
5  »$  «$  »T 
Arg.4JB<iaac 


«&r0ffi  Example  cf  the  SXil^s  Place. 
Anom.  0 


£qttal  time  ILong^  O 

Is.  ^    ^ 

^10  44 
8  15  16  57 


* 
Anno 


$€ftenA.  16 
Mean  Mot. 
Equat.  fub 
.®*itr,]?lace 


o  58 
5tf    7 


^-    4    4  51 


S.  8 


9   12  24  )0 
8^  IS  i^  IB 


2  27  41     3 


t«S(.  5.0004^0 


An.Argmii. 
S.  ^    '  " 


Ttj/  hekngi 
to  tboMoom. 


(;    4    451 


9    4  a5  19 


604    4  51 


82939  ^^^>^  «9  4^ 


o  45     S 

8  40  23 

9  25  28 
Arg.i^E      qu 


t« 


Uranoscopia* 


firfi  Example  of  the  MoonV  PUee. 
Equal  time. 


I  Long.  > . 

S.    o      i 


—  7 

lO 


Anno 

TAay 

Hours 

Mean  Motion 

1  Equation  fub. 

'J  Equated 

3  J^uation  add 

]^Ioon  Equated 
B  Equation  add 

Moon  Equated 

4  Equation  add 

Moon  Eqqated 
Apogeon  Tub. 

Mean  Anom. 

Double 

Complement 

Equat.4-  to  M.  An 
Angle  upper  Focus 
Half  -. 

.yruc  Anomaly 
Apogeon  add 
Moon  Equated 
^Variation  fub. 

Moon  Equated 
7  Equation  fub. 
Moon  in  ber  Orb 
^ode  fub. 

Arg.  Latit. 
iTrue  Lat.  S.D. 

ReduAion  add 
Ecliptic  Place 


1731I10  X9     5  46 


6    17  59  i^ 

7  48 


IB  a4     5 
5  19  ^5 


Apog.  >. 

Is.  ^    '     " 

X       I 

8  5^ 

1  47 


27  SI   30 
I  45 


*7  55  '5 

47 


29 


15  13  44 
+  >5  «4 


13  26  58 

6  58  2X 


4      6  x8  36 


17  54     i 
15 


L.tc.8'(J53a79 
Db.x7.3o6558 
Tr.i5.9>9«97 


27  54  17 
6  28  3(J 


xi  X5  41 
12   51  XI 

17     8  ^8 


30 


X  3437  8.655279 
45    o    o 
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feJM  tbe  tn^Um  tf  tik  M^  by  Ot  BM  km. 

P>R  thai  purpe4<f^^  jom  «raft^  be  pfwided  nfith  ^  good 
Qnadfant  that'  wtQ  rate  tht  Surs  Akirodei  to  Miimtes 
(or,  ifpofltUe,  |o  f  j^;}  and  htunfe  tte  Lacttkide  of  die 
Pbce  of  ObfeiVafioki  mnt  alwk)fS  be  kdbwn,  befc^e  you 
can  find  the  Bour  of  die  Nighc  y  nrinay  hi  dond  by  SedL  11. 
of  my  SMtftitt'4fiit0t9nif  ;  wlddi  Figure  I  (halt  here  make 
vfe  of,  in  an  £xampte  of  tbe  Latkede  taken  by  tbe  Altitude 
of  two  known  Stars,  in  order  to  find  alfe  the  smei  Hour  of 
the  Nigbt« 

Sxdmfb.  Admit,  3mt*  i,  I734>  being  in  a  certain  Places* 
I  obferve  the  Aitkude  ofCafelU  to  be  71^  30*  Ihon  of  the 
Meridian,  and  of  ifae  Head  of  Andr§miU  ^6^.  I  demand 
ibe  Latitude  of  thft  Plac^,  and  erne  Hour  of  the  Night  ? 

In  my  Sjfiint,  Page  ax8,  I  find  the  Longitude  df  OftlU 
to  be  XL  tH^  8^  i;.acitude  ii^  }%'  Nonfa.  Ptmn  wlhenqe  its 
Declination  is  45^  j^z'  Nonhi  and  its  Right  AlpeilGon  74"^ 
15';  The  Longitude  of  jdiJromri^s  Head,  T  10^  3^,  and 
Latitude  2j^  41'  North^nd  confequently  its  Declination 
*7*  37'  North,  and  Right  Afcebfion  358*  40', 

Now,  for  die  Lititude  of  the  Piaceof  Obfervatioa. 

operation: 


From  R  A  of  Cafetls  74    15+  3tfo^ 

Sub.  R  A  of  dnirtmciM    358    40 

Rem^Z^APB  75    3) 


RrA 


UftA:iioico»rA. 


US 


nrft,  In  the  Triangle  4P  B,  for  the  Sii^AB. 

As  ta.  FS       6x  11    6. 7 1 8(^3  ? 
To  Radios*    90  00  10.000000 
SoSClMn  7S  95    9.99^1 50 
To#.  DP       1JX7    9.^77517 
Pirosi  AP       ^  18 


18  51 


As  CS.  DF  %%tf  Co.Ar.  0.04433? 

To  C.5.  ilO  18  51  9.97tete 

So  C^.  Bp  s%  13  9.6<fSioa 

To  C«S.  A9  do  j6  9.686491 

Sic$mdfy,  fot  tbe  Aogle  if  BP. 


A§S.AB 

ToS.l,APB 

SoS.JtP 

To  S.  L  ABP 


60  56 
75  35 
44  1 8 

JO  41 


Co-Ar. 


Thkdlu  For  the  Angle  B  A  F. 


AmS.AB 
T0S.LAPB 
So&PB 
To  S.  Z.  Bi<P 


60  56 

75  35 
6i  13 

79    4 


Co.  Ar« 


0^05846^ 
9.£S6f24 

9.844114 
9.888699 


•.0584*^ 
$.986114 

»94T4^S' 
91.99105© 


Tourtblu 


X2C  U  R  A  N  6  S  C  O  »  t  A* 


Rmribfy,  For  the  Angle  Z  A  B. 


,  ^«    4? 
AZ  -^^  i8    go 


Xa43      15 


o 


S.AB*  <o  56    Co.' An  0.058461 

S*  A  Z.  18  30    Co.  Ar.  0.4985X 


S.X.  43  1}  9.83551^ 

S.X*  00  47  8.115810* 


Sum  Logarithms  x8. 518333 

Half  is  the  Sine  10®  35'  9.264166 

Double  fttb.        21   los  Z.  2AB. 
o       ' 

From  the  L  BAP      79      4 
Rem.  the  4.  ZAP    57    54 

Ff/rA/jr,  For  the  Angle  ZB  A: 

TAB         60  56 

Sides  KZB         4400 

CAZ         18  30 

Z  =«    143  »6  o     i 

Half     61  43  —  ^i  4? 

A B       60  56  ZB       44  00 

X  =    00  47  X        17  43 


S.AB 


U  ft  W  A  O  i  CO  V  I  Hi, 


XZj 


S.  AB  do  5^  Co.  Ar.           0.058461 

^•ZB  44  00  Co.  Ar.           0.158x19 

S.  X  17  43                         94S?5i^ 

&  X  o  47                         8.135810      ^ 

Smn  Logarithms  17.835816 

I  Sine  is    4    45  8.917908 

Double  IS  9     30  3  Z.  ZBA. 
FromABP5o    41 

Rem.       41    IX  s  Z-  PBZ. 

6.  For  the  Side  ZP,  the  Complement  of  the  Latitude, 

In  th  e  Oblique-angled  Spheric  Triangle  P^B,  there  ar« 
known  Zfi,  the  Complement  of  the  Altitude  of  the  Head 
of  dHdromeda  44S  PB  the  Complement  of  the  fame  Starts 
Declination  6x<'X3\  and  the  Angle  ZPB  41^  12'  (found  in 
the  laft  Operation)  xo  find  the  Side  ZP,  the  Complement. pf 
ibe  Latitude  of  the  Place. 


See  the  Work. 

AsCf.ZB  — 
To  Radius 
So  S.C.  I    ZBP 
Tof.  BCfub. 
From  BP 

0     * 

44  00 
90  00 

41    IX 

36  00 
6z  X3 

10.015  i6x 

IO.O00C09 

9  57<^457 
9-861295 

Remains  C  P 

l6  23 

AsC5.BC 
ToCJ.  CP 

So  as.  TA 
Tocs.ze 

From 

36  00 
16  23 
44  00 

37  1* 
90  00 

Co.  Ar*  0.09x042 

995"3f 
9856954 
9.901207 

Kem.  Latitude  52  48  Konb. 


The 


138 


UtANOS«d»rA. 

The  Angles  at 

the  Zeaiih  are; 

fAZB 

Angle  SPZB 

•^     CPZA 

o       » . 

15*    5» 
105    08   .. 
lOI     53 

? 

i6o    00  Pro< 

Sec&nify^  For  the  true  Honr  of  the  Nigbi* 

The  Right  Afcenfion  of  die  Siiti  is  motttSti  daily  •bouc 
4  Minutes  in  Time  ;  fo  that  if  your  Meridian  difier  frcnn 
that  of  LmJm  6  Hours  in  Time,  then  the  Right  Afceofioa 
will  differ  one  Minute,  rf  the  Difference  of  the  Meridians 
be  1 1  Hours,  the  Sun*s  Right  Afcenfion  wiR  differ  %  Mi« 
nutes;  if  the  Meridian  differ  1 9  Hours  from  Ls«/sfi»  the' 
Sun's  Right  Afcenfion  will  differ  3  Minutes  ;  and  foMe  f(fi^ 
volution  round  the  Globe  is  equal  to  the  Sun's  Diurnal  Ibfe- 
tion  near  one  Degree,  which  is  equal  to  4  Miimtes  iftTvofit^ 
performed  in  near  14  Hours. 

If  your  Place  lie  to  the  Eaft  of  Lonian,  the  Siin*s  Right 
Afcenfion,  firoportioned  as  above,  muft  be  fubtrafted  from 
the  Sun^sJRigbt  Afcenfibn  at  London  at  the  fame  Hour  :  But 
if  you  are  to  the  Weft  of  London,  the  Minutes  of  the  $ua*s 
Right  Afcenfion  muft  be  added  ro  the  Sua*s  Ri|^  Afeenfioti 
at  Loifitoi  at  die  fame  Hour. 

As  for  inftance  $  (uppofe  'January  x,  at  Noon,  undjsr  the 
Meridian  of  London  the  Sun's  Ri^ht  Afcenfion  be  xp  Hours 
41  Minutes  ;  what  is  the  Sun's  Right  Afcenfion  at  Fort  St. 
George  in  the  Eaft  Indies,  and  Port  ^4l  in  JmmucM  at 
Noon? 

Hence,  becaufe  the  firft  Place  lies  5  Hours,  04  Minmes  to 
the  Eaft,  and  the  laaer  lies  5  Hours,  4  Minutes  to  the  Weft 
of  London,  therefore  I  fubrrad  for  the  firft  Place  1  Minute, 
^nd  for  the  fecond  add  1  Minute  to  and  from  the  Sun^sRight 
Afcenfion  at  London  that  Day  at  Noon,  and  I  have  the  Son^s 
Right  Afcenfion  at  tbofe  Places  feverally  the  fame  Day  at 
Noon,  as  follows. 


Jan.  2. 


UXAMOSCOFIA.  ff^ 

fmL%»mVMaSmf$ifonSLGnrie  19    40 

Rigk  AfcenfiOB  at  cAr^Jtit;^/  19    42 

The  lite  bK>  bt  oUcnrtd  ac  my  other  Time  ud  PJicc. 

%.  Tht  1U^  AfemiM  of  the  Fixed  Sun  alter  but  little 
frr  fevcralYcart :  Tbertfore  as  you  fiad  them  in  my  5> 
/^p^&c  f9  maf  yoa  ofe  Aem  wlthom  aoy  Tenfible  Error,  for 
dm  A|e. 

For  as  the  DUSatnu  of  Meridian  Altitudes  of  any  two 
Stms  gifci  the  Oiflerence  of  their  Declination ;  fo  the  iiStT 
icsDoe  of  the  time  of  their  Tranfics  over  tbejileridian  is  the 
diftrCBoe  of  their  Right  Afcenfio»f;  and  by  having  thy  La* 
made  of  the  Place,  and  the  Median  Altitude  of  any  Sidr^ 
yoo  have  alio  its  Dedinatiotf  giwn,  and  vice  veffa. 

Hcvcyottmuft  alfonote,  that  all  the  Heavenly  Bodies 
have  the  fiune  Altitude  that  they  have  at  Umdom^  it  you  are 
ia  Che  fame  nurallel,  altho*  diftant  1 80''  Eaft  or  Weftp  at  the 
bmm  Hour  of  the  Day  or  Night. 

As^  tot  inftance  i  fuppofe  you  obferve  Ar9um$  to  have  )o^ 
of  Alriaide  at  9  a-Clock  at  Night  at  London :  I  fay,  he  has 
die  Cum  Akkude  at  9  at  Night  in  the  Latitude  of  Lonim. 
ahho^ihe  Place  be  E^  or  Weft  90  Degrees,  more  or  lefs 
from  Lmim  z  and  diis  Propeny  belongs  to  all  the  Heavenly 

I  have  (aid  npon  this  Head,  generally  belongs  to 
and  Travellers :  But  to  chore  chat  live  any  where  in 
J  the  Meridian-Diftaoce  is  but  little  from  London  Eaft 
crlFeft  s  d^re  needs  noc  any  fnch  allowance  for  the  Sun*s 
Riek  Aiceofioo  to  be  made. 

Nov,  in  order  to  find  the  true  Honr  of  the  Nighty  you 
moftfirft  fiad  the  time  of  the  Stg/%  foucbing  ;  which  is  done» 
by  fpbsndingthe  Stm't  Right  Afcenfion  from  the  St4r\  bor- 
rovrt^  a^ilours,  if  need  require ;  and  then,  having  taken 
fheliiKsAkitQde,  and  from  it  fubtraded  ihe  Refradion 
anfwerin^  yon  muA  proieA  the  Oblique  angled  Spheric 
Trlai^p  Jn  whicji  there  are  given  AZ»  the  Complement  of 
the  Smv^s  Altitude;  AP*  the'  Complement  of  the  Su/t  De* 
clioacioa^  and  ZP,  die  Complement  of  the  Latitude  of  the 
Flaoe,  CO  find  the  Angle  at  the  Pole,  which  is  the  littie  be- 
g»cra  che  Stm^i  foothing,  and  the  time  you  are  feeking  ^ 
^^''\  if  the  Si4f  be  fbon  of  the  Meridian^  muft  be  fubtra- 

K  ded 


Atfles< 
or  Weft 


IJO  U  R  A  K  O  S  C  O  P  i  4. 

Aed  from  the  time  of  foutbing  ;  bat  if  the  Star  be  paft  the 
Meridian,  the  Angle  at  the  Pole  muft  be  added  to  the  time 
of  the  Surs  fomhing  i  the  Sum,  or  'jy}S€tenc6  is  die  .xcoe 
Hour  of  the  Nighc  i     . 

^Bxdmflc,    'Admit,  Jan.  2, 1734,  in  the  Latitude  of  52^ 

48',   the  Altitude  of    thc^ 
Head  of  Andromeda  was  ob- 
^  fervefl  ^6  Degrees  paft  the 
Meridian*      I  demand  t^e 
true  Hour  of  the  Night  r; 


OPERATION. 


Rjf^ht  Afcenfion  of  the  Star, 
Rigb't  Afcenfion  of  the  Sun, 

flemains  the  time  of  Southing, 

Now  for  the  Angle  ZPA. 


$ides 


{ 


AP 
AZ 
ZP 


Zs 

Half  = 
AP  = 


O  ' 

44    00 
37     U 


H3 

35 

71 

47 

61 

aj 

?    ?4 


X3     55 

19     4» 

.  Ill  !■<      . 

4    Jf 


?4?5 


SA? 


u 


^U  R  A  N  6  S  C  6  1^  I  l^t  l^ 

SAP  6%  13  Co  Ar.             '  o.6$i$^i 

Si?  37  12  Co  Ar.               0,118533 

SX  24  35                              —  9-75404<^^ 

SX  ?  24                                 9.113055  C  ,^'5. 

ZLogarithms  —       —      ., 19.^38x^7 

HilfZ=S;i4    35  —       .       ^    9.<^i9Qi83v 

Donbic     -49    !•  =«  Z.  ZPA  =»  3     ij^"^'  40 

Tune  of  fouchingadd  4    15  '  00 

—  ^  ■  ■  ji     ■ 
Tnic  Hour  of  thfe  Night  7    17' ;  40 .        ♦ 

ExMmflc  1.  Admit  zt  London,  Jan.  18,  I  obferve^the  AU 
tirade  of  Poilux  to  be  50^  fhorc  of  the  Meridiao.  jh  demand 
the  craeHom-of  the  Night  ? 

The  above-mentioned  Scheme  may  ferve  ofiir  .Qi'rdi  ,tf  eO 
eoongh  for  this  purpofe.  In  which,  let  AZ  be  theXbmple- 
ment  of  the  Sur*s  Altitude  40^,  AP  the  Complement  o|  ix$ 
Dedinatton/dl^  ii^  ZP  the  Complement  of  the  tatitudc 
of  L$mdom,  the  Place  of  Obfervation  38S  18V  to  find  thd; 
Angle  at  the  Pole  ? 

BVJf,  For  the  time  of  Southing. 

Right  Afcenfion  of  the  Star, 
Right  Afcenfion  of  the  Sun  fub. 

Tone  of  Soothing  -—        ^10    41 


h. 

# 

7 

18 

20 

47 

K2 


6   *^ 


r 


sss  U  «  A  N  0  $  e  o  r  i  A. 

Par  Ae  /L  u  the  Pole. 


ii 


SiactKAZ 


6t    It 

40    00 
38    1? 


♦•a 


«19 

^» 

<9 

S4 

6( 

»i 

Hmlf 


S,  AP  Si  %t  Cb  Ar  0.0 5 6jt  i 
S.ZP  iS  £t  Ca.Ar,  ciodi^S 
S,X      y    ittf  ^717259 


Z  Logarithnts 


Doubled  4^     i?  =  /^?PA=2     V  5f    4    fubtrtft* 
From  the  cime  of  Sotiihing         10  41    o 


,Tr»c  time  of  the  Nigbc 


7  41  5<f 


Thus  you  fee,  how  readily  and  exadly  may  the  Hour  of 
the  Kighi  be  found  ^t  any  Time  and  Place,  when  the  Srari 
are  feen  ;  or  by  the  Moon  and  orher  Pianeis :  But  then  it 
will  require  more  Labour,  becauCe  of  their  fwift  Motion  in 
longitade.  But  when  their  true  Declinacioos  and  Right  A- 
jTcenftons  are  found,  the  Work  U  the  fltue,  Cexoepc  die 
Moon}  in  finding  rhe  L  at  the  Pole,  the  time  of  Soutbing^ 
and  from  thence,  ihe  true  Hour  of  the  Nigbt. 

And  now  I  am  upon  Eiplaining  how  to  find  out  true 
.Time,  it  will  not  be  amiff  to  fay  a  Word  or  two  to  ihofc 
l^^hofe  Bu£nefs  it  is  to  look  after  Time-keepers,  as  Clock 
and  Watch-makers,  every  one  of  which  penerally  has  a 
Uovemenr,  which  they  call  a  {{eguUt^r^  Thii  is  their  Stan* 
dard,  by  which  they  fet  Gentlemen*  Watches.  I  am  very 
fenGble  there  are  not  Two  of  thefe  Regulators  in  Londm  the 
fame  Time  ^  yet  they  aS  tell  you  they  are  right,  and  that 
tach  his  Machine  keeps  Time  to  a  Miracle.  But  alas! 
^ho^  I  come  Eo  inquiry  into  thefQundation  of  th^k  JilMp 


0jCAM6fc6ri4»     ^  iff 

bj  wbai  thty  biTe  fet  tbeir  Regofator,  one  Cajs,  he  (et  hti 
br  Si-  FmTs  Qocfc,  anscher  by  the  RojmI  Ezchinf  e>CJock, 
ipoilef  bv  ihe  Dial  in  Gr^'s  Inn  WalltSp  another  by  Copfnt* 
60rdm  Dial»  on  a  Day  when  rhere  was  no  Eqmnon  ;  ano* 
ther  ftis  his  by  ihc  Ttmfh^Diil ;  and  poflibly,  anochcr  by 
fame  Dial  oa  an  Hoare>fide.  Indeed,  a  Dial  well  made,  and 
imllf  fetp  will  keep  apparent  Time  true  enough  j  but  I  kaow 
HOC  one,  altbo^  he  can  make  the  Dial  ever  fo  welf,  that  can 
fet  it  true  wUen  be  bis  donei  fo  that  if  ihe  Dial  be  ever  fo 
tnsly  made,  if  it  i«  not  truly  feCp  it  will  give  yoa  wrong 
Time  i  and  confeqaently,  all  Movements  fci  by  fuch  Dials 
fhttft  of  fiece^lity  err,  altho'tbe  Movement  will  keep  good 
Time  to  what  it  wai  fet  i  yet  becaufe  it  was  fet  upon  a 
irroiig  Bafis,  the  Time  (hewn  by  it  is  falfe,  as  I  have  daily 
pfoved, 

Noflr  to  put  them  all  to  rights^  they  muft  learn  fo  much  ot 
A&ronomfp  as  win  inform  them  of  this  maner^  my  Sj^fiff^w 
VdL  L  Probi  i>*  and  this  Book  will  give  any  one  ample  fa* 
tisfaiftioii. 

NoWp  CO  make  this  intelligible  to  the  meaneft  Cipaclr^' 
tboTc  thai  are  minded  to  be  Mafters  hereof,  muft  be  ppovi- 
ded  with  a  good  Afirmornkd  QuMdrMni^  as  mentioned  at  the 
be|innlng  of  this  Chapter,  and  is  hereafter  more  largely  dc* 
fcnbed  I  and  then^  by  the  Latitude  of  the  Place,  and  Atti* 
tilde  of  the  Sun  of  Star^  tbe  true  Hour  of  the  Day  or  Night 
may  be  found,  which  is  the  apparent  Time ;  and  becaufe 
Clocks  and  Watches  keep  equal  Time,  whatever  the 
iLoa  of  Time  is,  fet  your  Regulator  accordingly* 


,^j  on  any  of  Days  when  the  Eqaaiion  vanlfhes»  ma^i 
Obfanrttion,  and  fee  if  your  Regulator  and  the  Sun  be 
-—^-       if  they  are,  then  is  the  Regulator  right ;  elffe 


Make  Obfervition  on  the  Day  when  the  Equation  is  the 
grcaieft  ;  as,  fnppote  at  the  latter  End  otjanudrj.  If  then 
the  Regulator  be  t4  Minutes,  41  Seconds  too  faft  for  the 
Tiiac  obferved,  then  is  your  Regulator  right,  elfc  not* 

And  iliKif  may  you  prove  it  any  Day  or  Night  at  pTea- 
fare,  a&d  keep  «  totkst  juft  Time,  tbal  It  may  be  a  ptr^ 
f§A  true  Regulator, 


f^  y  K^'tr.o  s  CO  >  ?X 

.'■i  r   ^  5     v  ^  . .      .-•?'•*•        i  ■'    .     »  *  •      ! 

.-/.  rSPKCC  is  but  one  thing  more  which  I  have  to  remind  mf 
ftMib^r  of  in  this  Affair  ^'  which  is,  if  he  fetsbis  Regnla- 
.COC  by  a  Sttft-DiaJ,'  ic  onghc  not  to  be  done  early  in  the  Mor- 
yojogk '  Qt  l^e  in  the  AC^ernoon :  For  then  the  Shadow  on 
g^f  .Pialtis  nfOt  the  true  Hour  of  the  Day »  in  regard  the  Son 
Jhiijfc  jchen-conSderable  Refradion,  which  makes  the  Sun 
.#9P^r  nigher  than  really  he  is  $  and  the  nearer  the  Hori- 
.ZOj^  *tbe  gceater  is  ihis  Error  of  Time  ihewn  by ,  the 
QUI.;  fo  that  all  Sun-Dia!$  go  too  faft  in  the  Forenoon,  and 
to^.Qow  in  the  Aft^moon^  be  they  ever  fo  well  made  and 
truly  fet.  ••   :♦ 

^STber^fore  If  you  are  fare  of  fuch  a  PiaFs  Troth,  then  if 
it  is  an  Horizontal  or  South  Ered-Dired  Dial,  fet  yoi^ 
Regulators  as  near  Noon  as  poflible :  For  the  Refradion  is 
jcbcieaft,  and  confeq«»emly  the  Time  is  then  the  trneft. 
.  JBut  if  you  are  to  obf<rrve  the  Time  by  the  DirecSion  ar 
V>ve-given,  let^the  Si^nor  S/nr  (if  poiliblej  be  an  Hour  and 
half,  or  two  Hours  from  the  Meridian  ;  for  the  Altitude 
from  Ten  in^the  Morning,  .till  Two  in  the  Afternoon  alters 
Inc.  linle«  vi{.    in  ^  i(^io  proportional  to  the   Namral 


CHAP. 


%  • 


4[Jra  NO  sc  o  f  iiU'  igf 
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Buu  to  obferw  tb$  &mj  true  Place^  othir  Ways  tban  is 
Jbewn  in  tb$  41ft  Probkmof  my  Sy&em. 

IS  At  ^tbH^ge  of.  (bis  ^k  I  luiv^  told  yoa,  ^ac  chafe 
*CX>(ervations  were  taken  with  a  new-invented  QiMdraitt 
anfweringto  a  Radius  of  170  Feet.  Which  Quadrant  is 
made  by  Mr.  J^bn-istftm  or  CbelfeSf  Watch-maker  ("whete 
any  Gentlemen  may  havetfaem,  either  with,  or  without  Se- 
conds) and  has  been  trjTd '  By  feveral  able  Aftronomers  and 
Narigators,  being  found  to  ^i^fwer  moft  ezadly  its  intend- 
ed EndSy  and  to  excel  all  ^>tbers  in  thefe  following  Particu* 
lars,  W^. 

1.  It  requires  no  Shade  from  the  Sun : 

2.  .Mor  ttiy  VifiUeflorizm. 

•  •  -vi  •.   ■  ■-'".• 

3*  Tis  not  fo  liable  to  be  aflfeded  by  the  Morion  of  the 
Ship. 

4*  An  Obfervation  may  be  taken  with  it  in  the  Night  (of 
which  there  ar^  more  frequent  Opporcunirtes  -thaa  in  the 
Day}  either  of  the  Moon  or  Fixed  Stars,  and  the  Latitude 
be  thereby  exaAIy  determined. 

5:  In  this  Inftrulnent  there  is  nothing  required^but  char  yoa 
fee  the  ObjeA,  W{.  Sun,  Moon  or  Star  :  Whereas  in  all  the 
laftmments  now  ufedi  there  are  more  things  than  one  re- 
qniied,  to  be  feen  at  the  time  of  taking  (be  Obfervation  ; 
befides  the  Difficulty  of  moving  the  flidingrPieces  wiih  the 
Fingett  which,  while  the  Obfervator  is  doing,  the  Oppottu* 
nity  of  taking  the  Obfervation  is  many  times  loft. 

6.  It  divides  a  Degree  into  60  equal  Parts,  and  thereby 
the  Altitude  is  determin'd  to  a  Minute,  and  confequently  the 
Latitude  of  the  Place  to  a  Mile  at  Sea. 

.!»':  K4  That 


m  U  n  A  II  o  f  c  6  ^  1  iJ 

That  It  does  reaOy  «cei  aB  others  in  ibe  fereTaicI  Vufkn^ 
lars,  has  never  been  qneftioned  by  any  who  has  Teen  it,  and 
is  an  experienced  Navigator  t  And  it  Ims  been  affirmed  by 
feveral,  that  had  there  been  Tuch  an  Inftmment  in  ufe  in  the 
time  of  Sir  ClouiUJfy  Sh&vell^  die  Lors  of  chat  Hononralde 
OenHeinan,  and  of  all  tbofe  tntfortmnte  tttfom  irbo  were 
widi  him,  had  bean  prettnted; 

Therefore  I  recommend  it  to  all  Aftronomers  and  Navi* 
ftttdt,  as  the  moft  dferni  Inftnmient  thai  Wgi  cter  yn 
made* 


Given,  the  Latitude  •/  the  PUee^  ibe  Hmr  ef  ibi  Btf,  mid 
the  Sums  true  Altitude  j  to  fimd  the  Strn'strue  BUic^mthe 
Bcliftic  ? 

Example.  At  Lmden,  9  Uv  n,  ilii.  at  %  Hours  P.  l|. 
Apparent  Time,  I  obfcrved.  the  Snn^s  apparent  Altitude  ^% 
Degrees,  i )  Minutes.  1 5  Seconds.  I  demand  the  Swi^  true 
Place  J  ^ 


OPERATION. 

Apparent  AMtttd<  51    a©    rt 

RefraftfMfiibi  ^      W 

TmeAkifUde  ^t    ^^    3^ 


ft^ 


JUftA^iraf  corii. 


^n 


i 


Hift  Will    Daw  the  Wmldte  Cwto  ZHtX  qnntrJi; 

^^'  rboDj  fti  •ffihe  Urf. 

Mde  51*  !»'  fiom  O  i» 

P,Md,ftom  Zio(B4kMir 

oer  ftrdielqiMlod 

with  dM  SeoiM  of  te< 

A    (the  date  fioMNooDjtew 

'       PBS;  and  «iili  die  -Co- 

TanteM  of  At  AUmde 

srte'&tf'draw  Ae  P»: 

taUd  oTAidtaiie  CeP» 

wlietediis  cmdioMeri- 

W  <iiM  P®S»  which  is  at  ®; 

dfawdieAvamhZOKt 
aad  liftlT*  ^^"f"  ®t  tot^  Md&fdc,  aad  C0O  for  die 
VesriM  ef  dw  &»*<  Dediaanoo. 

*  ioirthe(«aie|ivcn  (t.)ZPdkeConplemcatof  d« 
I  )t*  aSV   (».)  Z0  die  CoBpicmeatof  die  Sum'* 
le  if  30'  »<^»  with  the  dme  firem  Nboa  a  ^  0PZ 
>b*,(0  fad  die  Side  OP  che  Coaapieneiic  of  die  Ami's  trae 
DfdiiMtioB.    Lee  faU  die  Petpeodiodar  ZK,  and  tbeo 


AtCt 

To  Radix 

SoCS.^P 

TofcRP 


)S  18  00 
90  00  00 
)o  00  00 
34  1>  47 


10.099911 

fcooooo* 

9*917Jt« 
9.837^11 


AcC&ZP 
ToC&Z® 
S0CS.IIP 

t;»cs.®r 

ZSab. 

FfOBl 


38  18  00  Co  Ar. 
57  i«  a^ 
34  91  47 
33  14  39 

67  56  45 
90  00  00 


inieOedt  ^  O  »A    3  14  I^onli 


o.fo6t{{ 
9.89941J 

9-9XJI39 
9'9>lt<9 


K«ii 


:xs«  * 


•U»R  A NidrrD'oppi  X^ 


•  Now- to  the  R^A-'tngfed  Triangle  YB0  }ire -^uiowdldie 
^k  Br©  JfcB^^.  A9'.  and  30  22°  3'  «4"t  w  find  T  ©,  the 
.fiotts  cruiB  Longicu4&f  , 


\/> . 


:!.A»  S.  /.  B  r  :© .    ,  *3  ^9  00  9.600409  . 

»*   TpSB©        ^  a2  03  14  9-574J8^  ^ 

v-.So   Radius  1  ;•    ^      fP^.OO  00       •     lOjtOOOOOO     .      ^ 

*^;roST©   .        .    .    '      7026.10  9-974t74 

^    Sttbt  2  Sign^  =  3C  .  <[q  00  00  ; 

^.fS^ninir.    ,^         -        10  16^10  Agreeui'g  ez- 

'  lai^7;witk  the  CtlcoUtion  from  my  Tahlei. 

<    •      ^  N     '  ^       . 

.  •  1^/f ,  The  Ecjttacioa  of  Time  is  3'  b  i^  to  be  fubcraded 
^from  apparent  Time. 

•    When  die  Sun  is  more  than  45  Degrees  from  the  Eqmno- 
(Sial  Points,  the  Sines  encreafe  fo  very  flow,  that  a  few  Se*  ' 
cood^  in  the  Declination  make  a  confideraUe  Alteration  in 
.the  San*s  Place  ;  fo  that  it  requires  exquifite  InflDruments  to 
make  the  Obfervations  widial  • 


CHAR 


r.g/ 


Vranoscopza.    '  t^^ 

■  '  ■  J        ■ 

c  H  A  ?•  xn. 

Hm  to  find  the  M(>on*s  true  Place  hy  Ohfervatitm.  "" 

GIVEN  ihe  Laticude  of  ihe  Place,  the  Hour  of  Obrervt- 
Tjuioiuwicb  the  MoonV  obferv'd  Alcict]de»  and  the  Place 
of  the  Nodes,  to  find  ber  true  Place  ? 

Sx4mfUl  Anm  I7iif  M49  7,  at  10,  at  Night,  I  obferv'd 
die  Moon's  Latitude  at  London  to  be  23^  59^  10'^  ^  what  is 
ber  tme  Place  ?      '    . 

»  . ,. 

Tbe  cme  Place  of  her  Nyrth  Node  was  then  9s.  8^  48^ 

Before  I  proceed  to  the  ^plutipn  of  this^  Prpblenit    I  QuH 
explain  two  ufeful  Cafes  in  SpherickSi  which  are  tbefe: 
J.        • 

I.    Givf  n  two  Sides,  with  the  Angles  oppofice  to  them, 
U)  find  tbe  third  Side. 

K    U    L    E. 

As  the  Sine  of  half  tbe  Di^rence  of  the  given  Angles;  , 

To  the  Sthe  of  half  the  Suth  ^f  thofe  Angles ; 

So  b  the  Tangent  or  half  the  Diflference  of  the  given 

Sides, 
To  the  Tangent  of  half  the  ^iSt  required. 

1;  Given'  two  Angles,  and  the  Sides  oppofite  to  them  to 
find  tbe  other  Angle. 

R    U  X    E. 

As  the  Sine  of  half  the  Difference  of  the  given  Sides; 
To  tbe  Sine  of  half  the  Sum  of  thofe  Sides ; 
So  it  tbe  Tangent  of  half  the  Difference  of  the  given  Z.; 
To  tbe  Co-Tangent  of  half  the.  L  required. 

And 


14* 


1lR4ifdsco»ijC 


And  the  three  fides  of  amy  Spheric  Trianglt  are  ftff  iSiiA 
a  Circle^  or  560**:  Alfotte  three  Anglcf  lakeii  togcrhcfp  at% 
greater  iban  two  Righ^  or  i8o^. 

Now,  to  proceed  to  tht  Solution  of  the  Ptdblem  for  die 
Moon  s  Place,  ihui ; 


D. 

h, 

t 

» 

Anmmt,                   ) 

to 

00 

00 

Equat,  of  Timf  add    0 

00 

04 

Of 

Apparent  Time            7 
Sun's  Place                  O 

fO 

04 

ot 

*7 

s? 

*\ 

Sun's  Right  Afc. 

15 

Ox 

10 

App.Time  from  Nwm 

iSi 

00 

«5 

R.A.  MX^ii 

106 

02, 

35 

Medium  C<rii  a 

i8 

01 

SS 

Meridian  Angle 

69 

01 

t? 

DecLCalm,  Point  South 

10 

47 

i8 

IncUn*  JOrb:=Z.fQe 

5 

0> 

04 

|C  tn  this  Schemd 
the  Moon  is  paft  the  Me- 
ridian bf  the  Diftacice 
B  J  I  which  is  the  rea- 
foa  that  B  9  is  added 
to  S^  B  in  the  following 
Work. 

1.  In  the  Triangle  QB 
Care  known,  f  1 J  Q  e  the 
DiQance  of  the  cnlmisa* 
ting  Point  from  the  near- 
eft  Node  ~  %^'  10^  4<jl 

J*  9' 4",  the  Obliquity  of 
the  Orb,  Ci*J  The  AugleBent  the  Meridian  Angle  69* 
1'  17"  i  to  find  the  AnghQBt^  the  AngU  that  the  MoonV 
Orb  makes  with  the  Meridian,  and  ihe  Side?  Q  B  and 
Be-  By  the  3d  Axiom  of  Oblique Sphm«kf» 


I 


I'ffi 


I 


^HAKOSCOTTA, 


»*« 


p.  for  dte4Bde«. 

Z 

Half 


tf9  ot  ij 
i  o>  04 

74  10  SI 

»7  05  to* 


5«        *»  5»  ■» 

Half       )i  56  otf( 

Sidefic        70^  4«*  o»^ 

Half         3S  »3  01 


^<.Htf2Z.i. 

^ol  Half  X 

Sof.HalfO.fie 

7«  r.  Half  Xot  uakowB  Crs. 

».  AaC^.Half4.iL 
To  CS.  Half  X 

So#.HalfCr.n« 

To  t.  HttfwInMNni-Oi. 

Half  X-^  and  4- 
Rok  Be 
SMi*aMfdei|> 


97  OS  foCoAr. 
31  $6  06 
SS  »t  •! 
?i  55  5* 


oIir9fts 
9.7X34»o 
5.131440 

5-79«SJ» 


37  05  to  Co  Ac  «.e9St<7 
31  5^  otf  -99»873o 

3)  »3  ot  9.8)1440 

37  04  3*  9-«7»i37 

3»  5$  »» 
5  09  06 
69  00  to 


t.  tm  ^/^  AB  e^  wUch  die  Uooti**  Orb  nakei 


icJLBO 
TeI.i.Bc|| 


♦  t  »- 

<9  00  10  Coikr.  o.oi983# 
<i  oi  If  9970114 

70  4<  Oft  *^750Jt 

70  ^7  i»  .  .9'97}t|f 


14* 


Ur  A  N^O  s  C  OP  i  iC 


Moon's  Altitude  obferv'd 
Parallax  Altitude  *{" 
Sum  "  ■  •*■ 

Refraftioa  fubtraA 
True  Altitude 
Complement  ^  J  Z 


4*  In  the  Triangle  Z  J)  fi^  to.£nd  the  Angle  > ,  the  Paral* 
ladic  '^ir^/e  in  the  Moon's  Orb* 


aj 

59 

to 

o 

50 

57 

H 

50 

7 

o 

I- 

59 

24 

4« 

8 

«55 

IE 

5* 

AsS.  >Z 
To5.  A.B 
SoS.BZ 
ToS.1.  > 
Complement 

To  e  ce  Decl. 
tAdd  £  e 
Z  =  Be 


tf  S  1 1  51  O)  Ar.  0.041029 
70  47  IX  9.975110 

^7  »9    4  996^566 

73  5tf  15  9-981705 

106    3  45  Obtufe  ss  AtigleZyK 


10  47 

5    9 

>5  57 

51  31 

tf7  X9 


58 

4 

o 

4 


5.  To  find  the  Side  JB,  the  Operation  ftands  thiu  : 


Jingle J^^iB  106  03  45  — —  106     3  45     ;^B  ff  »9    4 
Jingle  ^Bi  70  47  »» 70  47  12    ^>    65  ii"  5X 


Half 


i-j6  so  57        X35  16  33      X      i  17  II 
88  a  J  18*  Half  17  38  i<5i     H4lfi    8  3^ 


'         •       •  • 

As  5.  half  X  of  the  given  Angles  17  38  16C0.  Ar;  0.518559 
•"    " '^  \        8S  15  i8    '  ^    ^ 


To  5.  half  their;? 
So  f,  half  given  fades 
To^  half  J  B  required 
Doubleis  the  fide  >B 
Addfii 

Sum  is  S^B 


9.99983^ 
I  83^  .-»  8.300010 
3  4<r  17  8;8 184.03 

7  B^  54  paft  cheMerid. 
69  00  10 

76  35    4  >'sDift.  JlNodc; 
Place 


r 


y  K  A  N  %  S  <J^  O  f.t^A^  14; 

S.    o    '      " 

Place  of  the  Node  —  9    8  48  57 

Moon's  Diftance  from  Node  Tub.      a  iC  zi    4 

Rem.OrbitPlaccof  the  Moon     *     d  ii  15  53 
Moon  $  Orbit.  PI.  from  Newjables  d  21  17  13 

Difference  i  io 

Thos  have  T  given  two  pradicable  Methocfs^  by  which  the 
^ane  Places  of  the  Sun  and  Moon  may  be  found  by  Obfer- 
X^ation  at  any  Place  in  the  World  ;  which,  ifat  the  fame 
S-lonr  their  Places  are  calculated  from  my  new  Tables,  the 
difference  of  Meridians  between  that  and  London  may  be 
Vzadly  determined* 

Exsmple.  Suppofe  I  am  at  Jamaicn  the  6th  Day  of  ^uly 
1731,  at  half  an  hour  paft  10  at  Night,  and  obferve  the 
JMoon*s  Orbit  Place  (by  the  foregping  Method)  to  be  VS  7* 
55'  3";  at  the  fame  Hour  I  comptite  the  Moon's  Place  from 
my  New  Tables,  under  the  Meridian  o(  London^  and  find 
her  Place  CO  be  VS  4°  28'.  I  demand  the  Difference  of  Lout 
gicude  from  London  ? 

OP  E  RAT  ION. 

Moon's  Orbit  C7^4ic4VS  7  35  03?;^^      ^^.'. 

piSerence  3.    7    9 

How  (ayt  if  |{ie  Moon's  Diurnal  Motion  give  14  Hours; 
or3^(eidierwilldo,)  what  will  the-  Difference  of  the 
Moon's  Place  give  ?  What  comes  out,  is  the  Difference  o( 
Meridians,  if  you  took  24  Hours  for  the  middle  Term  ;  or 
the  Difierence  of  Longisudcin  Degree^,  if  3600  was  the 
middle  Term. 


Now 


144  Uranoscovi*. 

New  far; 


If  14  46  :  i6» : :  1  7  ) 

6q  to 


88tf 


<7338o 
>3«9       • 

)3itfo}404ox8o(7^ 

3ni» 


Anfwer  76*  3'<*MMw«Ues  to  the  Weft  of  Lmim, 

^mtfltt.  Admit  ax  f  onSt.Gtwgt  \n  the  &^  fikfrn,' 
on  tlie  i4tb  of  4tifufi  i7)i ,  at  6  h.  15  min.  P.  M.  the  Moon 
be  obferred  in  LiSrs  14**  98'  and  at  tf  h.  15  min*  at  Ltmdm, 
I  find  by  Calcalatton  her  Place  to  be  Uhs  IT  »4t  I  de> 
maodoe  Oifieteaceaf  I.oaginide  betwisIiw^Maad'Poit 

O^I^ILATIQK. 

Moon**  Orbit CImAm  A  17'  ull^  ^c  , ,.  p  w 

-^acf  at     i  Fort  St.  G^wyr  a  , 4  98  5 *  ^'''  "  *•*•' 

difference  f  4$ 


Uhanoscopia* 

The  Moon^s  Diurnal  Motion  Is  12?  17'.    Now  fajr, 

0         '  o  o       ' 

If   12     17  :  5do  : :  2    46 

60  (^O 


HX 


737  1^^ 

3  do 


498 


737)597^«(8x* 
5896* 


^8 
Anfwer,  81  Dfgreai  to  the  Baft  of  Lmdm^ 

By  the  foregoing  Si^amples  ic  is  plain,  that  if  the  Moon*$ 
Place  obfer ved,  be  lefs  than  ir  is  at  London,  by  Calculation 
for  the  fame  time,  then  the  Meridian  of  the  Obfervation 
lies  CO  the  Eaft  of  the  Meridian  of  London ;  if  it  be  the 
fame,  then  the  Obferver  is  under  the  Meridian  of  London  i 
but  if  it  be  more  than  at  London,  the  Place  of  the  ObTerva* 
lioo  Is  CO  the  Weft.  . 

Aad  the  reafon  is  very  obvious  :  For  the  Longirode  of  any 
Place  from  London  is  always  equal  to  that  which  is  meafu- 
red  out  by  the  Motion  of  the  Moon,€^c*  in  the  time  that  is 
elapfed  between  one  Meridian  and  another :  As  in  the  laft 
Enfldple,  I  have  found  the  Dtfferaoce  of  Longirade  to  be 
81^  3  )  h.  24'.  Now  the  Motion  of  the  Moon  in  that  time 
is  »•  4#,   according  to  her  Diurnal  Motion  of  12^  17^ 

And  here  I  give  you  to  underftand,  chat  for  every  Minixe 
that  yoa  mi(s  df  che  Tnich  of  the  Moon's  Place,  you  will  err 
17  Miles  in  Longirade,  according  co  che  Mean  Mooon  ,of 
the  MooD^as  I  thos  prove : 

If  13*  10'  35?;  :  3600  : :  i<  :  17'  ? 

L  2.  The 


r 


\ 


141  UHAltOSCDFIA* 

1.  The  Lofigiiude  of  any  Place  from  Lmdm  may  be  foiiod 
by  obfervrng  ihe  limc  the  Moon  is  upon  the  Meridian  of 
ihai  pardcular  Place  ;  For  if  you  find  the  time  of  the  MoonV 
Southing  where  you  are  to  be^  the  fame  that  ic  is  at 
tondon,  then  you  are  under  the  Meridian  of  London  j 
but  if  the  time  where  you  are  be  lefs  than  at  London^  you  arc 
to  the  Eaft  ;  if  morcp  to  the  Weft. 

Therefore  if  there  be  any  Difference,  turn  ii  into  Degrees, 
ftEid  ihea  fay. 

As  the  Moon's  Diurnal  Motion,  is  to  360%  what  is  thii 
Difference,  to  work  by  a  direct  Katio,  and  what  comes  out, 
is  the  Difference  of  Longitude. 

ExMmph,  Admit,  Jan,%  17^1,  I  am  at  Sea;  in  the  Lati- 
tude of  4%  r  North,  and  obferve  the  Moon  upontht  Meridi* 
an  of  the  Place  at  10  h.  17'  P-M.  apparent  Time«  I  demand 
the  Longitude  of  Obiervation  from  Lmtdm^  and  of  what  Dc* 
nomination  ? 

OPERATION. 

i|*RfnSbiithat.5j^^^^^^^  i^     'I 

•^  I  oblerved        10       5 


V    f  O      15  -  i" 

t*     Now  fay; 

t\ 

^     As  11°  48' :  360^  : :  3  :  S^i"*  It'^to  the  Eaft  of  Londm. 

N#B,  This  way  of  Reafoning  will  require  moft  accurate 
*  Itiftritments,  and  the  greateft  Care  imagtnablt,  in  ufing  of 
."^\^em  :  For  every  Minute  in  Time  that  you  err  in  the  time 
^  of  the  Moon  s  Southing,  will  produce  an  Error  of  4^8  Miles 

in  Longicttde,  accordrnptDthc  middle  Motion  of  th^  Moon, 

thus  proved  : 


A$ 


U  ft  ir  A  •  $  c  o  t  i  iU  f  4|[ 


Ai  13    10'  35  :  360  : :  ij  :  4o8Mncf; 

N$t9,  I  in  Time  is  equal  to  i  jf  in  Motion,  which  is  here 
^tu  third  Term. 


CHAP.    XQL 

ro  JM  tie  Idbm's  Ftfitk  Pfacc. 

^I^HE  Pltce  of  the  Moon  (and  of  all  the  Heavenly  Boditf) 

^    is  qtlculaced  as  view*d  from  the  Earth*s  Center,  and 

%fcis  is  called  the  IVwP/ire?  But  becaafewt  are  removed 

'froai  thence  %$/6^.i%  Miles^  when  we  view  the  Moon  homi 

the  Earth's  Surlkcei  we  do  not  bebdd  her  in  the  fame  BUuie 

as  an  Eye  w<ni)d  do  from  its  Center ;   therefore  my  Bafinifii 

in  this  place  fhaO  be  to  reconcile  this  matter,  and  make  die 

whole  Procefs  as  inteUigible  as  poflible. 

When  the  Mtoon  has'no  Latitude,  then  the  39th  Problem^ 
of  my  5j^nii  will  anf^er  your  End :  But  becaufe  ihe  bl^s 
genera!^  Latkade;  more  or  lefs,  it  wiD  render  the  Gaktt* 
uuion  all  nle  more  intricate  ("than  is  there  (hewn,)  as  a4Il 
appear  by  the  (ubfequent  Example, 


1717,  Seftemher  1 5th,  at  16  at  NigHti  at  London,  Ap- 
parent Time.  1  would  know  the  Mbon^  Vifible  Place  in 
Longitude  and  Latitude  ? 

This  being  a  Prpblemperfedly  new,  and  attended  with 
fome  Difficulty,  I  OiaU  endeavour  to  make  it  as  plain  as  pofli* 
Me  CO  the  meaneft  Caf^clty.  ^  ' 

■  I    i*::  "i     *  -  ; 

f .  Wkh  the  tme  Kacfr  of  the  Node  i  iJI-  afi*  37'  sB^titake 
out  Ae  fadination  of.  the  Moblis  Orb.  whh  the  EqumoAial 
(Pageyi.of  my  ^rjlfifi;  18'  16'  44"  ;  ani  then  fet  down  tha 
Requiiites,  thus : 


L  1  Given 


u» 


V  KAmoscowili} 


Given  Apparwic  Time  1717,  Sef  timber 
Equacion  of  Time  fub.  -*- 

-    Bqual  Time  -#  ^- 

Moons  Orbit  Place  from  New  Tables 
Redcdion  add  •^■— 

.  Ecliptic  Place  -^  -*• 

Moon's  true  Latitude  South  Decef. 
Sun  f  rrue  Place^         -^         .-- 
Sun's  Right  AfcenGon       '     — 
Moon's  Right  AfcenGon 
Apparent  Tine  from  Noon  add 
Sum  is  Right  Afcenfion  M.  Cvli 
Complement  ""     .        "" 

Angle  of  Moon's  Orb  with  the  Equinodial 

Now,  for  the  Medium  Cttli  in  the  Moon  t  Ori^  fjgc.  by 
Problems  27,28, 29,  ^o,  31,  32,  33,  of  mjSjfiem,  Find  the 
'Requifites,  only  here  make  ufe  of  the  Obliquity  pf  the 
'Moon's  Orb  280  16' 44", mftead  of  cbfiOhl&qutty  of  tbef  E- 
•^iptic  23''  i^f. 
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As  Radius  -^  -«« 

To  C.S.  Obliquity  of  >'s  Orb 
So C.r.  R. A.M.  CWi 
To  Ct  of  its  Dift.  from  V  fub. 
From  Aries,  or  12^. 

Rem.  >'s  OrbitPlace  on  Merid.  9 
Rutin  the  Ecliptic  Xw 

a.    For  the  Meridian  Angle  in  the  Moon's  Orb. 


,0  00  0* 

I».0«oooo 

>8  i<44 

9-944850 

5/  08  19 

9.8 10 158 

«©  11  J7 

9.755018 

00  oe  00 

19  38  OJ  , 

00  58  J$ 

As  Radius           -^         —  90  00  00  io.«ooqoo 

To  S.  Obliquity  Orb  281^44  9-^75561 

"SdCS.R.A.M.C  570829  9.714454. 

To  CS.Merid.  Angle  3'sOrb  yf  otf  18  9.41001-5 


$.  T<y 


U  R  AVOSCOFIA* 


H9 


).  To  find  the  Declination  of  the  culminating  Poiqt  in  the 
EcKpcic 


As  Radius              •«»  90  00  00 

To  T.  Obliq.  of  the  EcHp.  13  29  00 

So  S.  lU  A.  M.C  in  Eclip.  57  08  29 

To  0.  Dedin*  Culm.  Poinc  20  03  00 


laoooooo 

9.^3795^ 
5.92428^ 
9.5P224X 


4^  To  find  the  Declination  of  the  Culminating  Point  in 
the  Mfifi*$Orb.  . 

firj^yFindtheramePoint^sDedination  in  the  EcHptic^as  19 
the  Third  above ;  and  alfo  the  Meiium  Cmli  in  the  Ecliptic, 
which  in  ibis  Example  is  «?  o''  38'  35" ;  from  which  Place 
io  the  Ecliptic,  always  fubtrad  the  Place  of  the  neareft 
Node/  and  you  will  have  the  Diftance  of  the  faid  Node  io 


the  hMhtm  Ctrli  in  the  Ecliptic;  which  in  this  Scheme  is 


difucion  of  the  AI$on%  Orb  and  Ecliptic,  and  is  thtts'  ob*- 
aine4: 


L; 


As 


90  00  oo 

10.000006 

o  17  4$ 

37  53  »3 

0  »  54 

7.711791 
9.788170 
y.joia^i 

f|«  II&  ACidioo  »  xi'f 


<At  Radius  — 

To  S.  greateft  X  of  Obliq. 
So  So  Dift.  )  k  0 
lTo  So  add 

NotM  you  are  to  ohCer^e,  that  if  the  DiftaDce  of  the 
from  riktSun 

1^/3,  4;  5,  9.  10, 1 1  Signs,  add  to  4  59  i1 1  ^^ 

^\o,i,%,6,    7»    8  Signs,  fub.  from      5   17x05*"'' 

)5am  or  Difference  is  the  tme  Obliquity  of  the  Moam*t  Orb 
Jnrid)  the  Ecliptic  at  that  time. 

So  in  the  Example  above  it  is  5^  lofxp**'. 

Now  in  the  Triangle  (}  >  ;p  we  are  to  find  i  Sfff  which 
^s  the  Diftance  of  the  Moon's  Orb  from  the  Ecliptic  upon  the 
Meridian  ^iS?;  which  being  fonnd,  is  to  be  ^Tubtraded 
from  the  Bcclination  of  the  culminating  Point  in  -the  Eclip- 
tic, if  dfe  MoWs  Orb  lie  between  the  EdiptiEjand  Equino* 
aiair»io  :this  Etimpft-)  buttbteadCteJ,  If  Aft  Moon^ 
Orb  lies  withodr,  as  ^ur  own  Reafon  will  alway  $  direct. 

Now  for  J  X^f  fay, 

o      y      w 

ifiJiC^As  S.  Meridian  L  in  liootis  Orb  75    6  1^  Co  Ac«  0.014844 
ToS.  >t^  50  59  xj     "      9.890439 

SoS.  Obliq.Orb  and  Eclip.  5  10  29  o.^S$ii9 

iTo  S.  >  «?  add  49  30  8.8^0411 

N6w,l)ecaufi^  the  Angle  of  the  Uopm^s  Way  with  the  1^ 
flttihoa:ial  is  more  than  the  Obliquity  ef  the  Ecliptic,  >  » 
ipuft  be  added  to  ifi  fr.    See  the;  Tii  We  iiv  my  Sjifim,  Pagei 


To 


U  It  A  H  (i,  $  9  <>  ^  I  V 


W 


To  JE  s:,  as  found  io  the  Third  lo  oo  oo 

Add  ««?  J  4  09  30 

Sam  is  JB  A,  the  Dediiiacion  of  7 

theCulm.PointinlVOrb  5  *^  ^9  30 

Ale  Equcor  at  Leudom,  38  18  00 

Ale  XI.C.  in  the  Momi*s  Orb  14  18  30 

4«  For  the  Altitude  of  the  Nonagefime  Degree  in  tht 
Mom's  Orb. 


As  Radius                   «»•             90  00  00  10.000000 

To  S.  Meridian  Angle               75     618  9.98515^ 

So  CS.  Ait.  M.C  in  MW$  Orb  1 4  18  30  9.98(^3 1 9 

ToCS.Alt.Nonagef.Degr.        ao  31  12  9*97x475 

5.  For  the  Dift.  of  Mid^Heoffen  from  the  Nonagefime  De*. 
gree  in  the  Moons  Orb. 

As  Radius           ^^                    90  00  00  lo.pooopo         j 

ToCS^MmdUn  JhigU             75    <^  18  '9.410015 

So  C.t.  Alt.M.C.  in  Mmu's  Orb  14  18  30  10.593373^ 

Tor.DiftJM.C.kNon.CNsgr.-f'  44  4^  3^  10.003387 
Mod.  dli  in  Mom*s  Orb         9^.  29  38    3 
Nonag.  Degr.in  J*s.Orb    11  14  a4  39 
Sub.                            3  00  00  00 


Rem.  the  Defendant 
Mmw's  true  Orbit  Place 


8  14  »4  39 
10  25    7  47 


Reoii  J  from  the  D^fcend.,  x  10  41    8 
from  the  Nonag.  Degree     o  19  16  52 


t4 


«.  To 


t5^ 


U  R  A  N  6  S  C  O  P  X  A. 


6.  To  fiod  the  Moon\  true  Altitude. 

In  this  Scbeiieig,  £  reprefents  the  P«le  of  the 

E 


Mom's  Orbi 


^  the  Zenith,  >  the  true,  j^nd  L  the  vifible  Orbit  Place  o*^ 
f)\tMoon  ;  then  isEZ,  the  Diftanceof  the  Zenith  frooi  the 
Pole  of  the  lAoon^  Orb,  equal  to  the  Altitude  of  ^he  Nonage- 
time  Degree  in  the  Ma^v^'s  Orb  lo^  31' ^2^^;  )Ei$  always 
known  to  be  90^,  the  diftance  of  the  Mom  from  the  Pple  pf 
her  Orbit ;  and  the  Angle  >  EZ  being  the  difTerence  between 
4ie  Moons  Orbit  Place,  and  the  Place  of  the  Nonagefime 
Degree  in  the  Moons  Orb  equal  to  19^  i6'  51",  to  fin4 
Z^ ,  the  Complement  of  the  Moons  trpe  Altitude* 
let  fall  the  Perpendicular  DZ,  and  then  (ay. 


r  A5  O.  ZE  Alt.  N6nag. 
To  Radius 

SoCS.  L  iEZDiff.Lon. 
To  t.  DE.  tEe  4th  Arch 
From  >E 


ao  31  21        10.41^351 

99   00    op  lO.OOOOOO 

19  16  52  9-974951 

19  a8  35  9548580 

90  00  00  always  the  fame. 


jR^lxi.  >D,  the  5th  Arch       ^o  31  25 


As 


«*>v 


U  R  A  N  O  S  C  O  P  I  A. 


^5S 


As  C.S.  4th  Arch  s  DE 
To  CS.  5th  Arch  ^  D> 
So CS. EZ Mv  Nonag. 
To  S.01,  the  true  Ale. 


'  19  i8  35  Co  Ar.  0.025589 
70  31  2$  9-5i»989 

lo  52  21  9-97 «47 5 


19  JO  23 


9.5100J3 


7;  For  the  Parallaaic  Angle  =  H  )  O  in  the  Moon's 
Orb. 


As  Radius                    ^                 90  00  00  10.000000 

To  r.  0>  her  true  Altitndc         19  20  23  9.545274 

So  C^'  H  > ,  Mo9n  from  Dcfcend.  70  43    8  9.54385 1 

ToCS.H>0»theParall.Angle  8i  5d  51  9.08911s 

8'  For  the  Mccrn's  Horizonul  ParaHaz. 

1.  For  the  M0«9f's  Eccentricity. 

As  S.  Equation  Apogcon  6  00  ^9  Co  Ar.  0.979785 

To  the  conftant  Number  iil^i  i           4.Q69354 

So  S.  double  Annual  Argum.  35  28  ii               9-7^3^^^ 

To  the  MiMi's  Eccentricity  ^4983              4.8 1 1903 

But  more  Corredly  thus :  Suppofing  ;he  Logarithm  of  the 
meai^  Diftaoce  of  the  M99h  from  the  fiarch  to  b^  10.0000000. 

Kt/  f.  E. 

To  the  Excefs  of  the  Co  Secant  of  the  fecond  Equation  of 
the  Apogeon  above  the  Radius,  add  the  Sine  of  the  Double 
of  the  Annual  Argument,  and  rhe  Conftant  Logarithm 
8.0^918^9*  aind  you  will  have  the  Logarithm  of  the  Mo&n^^ 
true  Eccentricity  at  that  time. 


OPE- 


f  14  U  R  4  If  O  S  C  6  »  Z  4. 

aPBRATION. 


Second  Equation  of  Apog.  6    o  ^^  CoSed    .^9765^ 

DoMe  Annual  Arg.  35  28  21    Sine       9.7631^646 

Confttnc  Logarithm  * —  8.0691869 

Logaricbm  of  the  Eccentricity,  8.8i  i6^6^ 

Rejeft  4  from  Charaderiftic,  then  64958  4.8126367 

1.    For  the  Moon*s  Diftance  from  the  Earth. 

As  S*  Elliptic  Equation  3  12  25  Co  CoAr«  1.1)0479 

To  double  Eccentricity  129966                      5.11 3829 

So  S.  Z.  at  upper  Focus  29    6    B                    9686966 

Jo  Dift.  Moon  from  the  O  1074 173                     6.03 1074 

But  more  corredly,  thus,  fuppofing  the  Logarithm  of  the 
mean  Diftance  of  the  Moon  from  Oto  be  io.ooqoooo* 

K   U  L    E. 

Take  the  Sum  and  Difference  between  the  true  Am^ 
msij  and  Anglo  of  the  Upper  Focus  ;  and  alfo  the  half  of 
Sum  and  Di^rence^ 

Then  to  the  Sine  of  the  Angle  at  the  Upper  Focus,  add 
the  Ezcefs  of  the  Co  Secant  above  the  Radius  of  the  half 
Sum,  and  the  Secant  of  the  ■  Radiii^  of  the  half  Difference  : 
The  Sum  of  thefe  three  (hall  be  the  truQ  Logarithm  of  the 
pittance  of  the  Moon  from  theSarcht 

ILxatpple  to  the  time  above*  * 


QPERA, 


J(7  R  A  NO  S  G  0>  I  iU 


^ii 


O  FE  R  A  T  I  O  N- 


Ttm  Anomaly 
AngU  at  Upper  Focas 

Sum 
Half 

DifFerence 
Half 


114  19  11 

II  o  53  51  Sine 

10  5  13  14 
5  1  3^  97  Co  Sec. 


o  3  15  30 
o  I  41  45  Sec 


Logar.  of  Mimics  Diftance  from  the  Moon 


9.6871525 

•33^^300 

•000 1940 
io.oi3S5<^5 


3*  For  the  Moon's  Horizontal  Parallax  In  the  Sy:(ypa. 

Now  becaufe  Sir  iftae  Nomton  makes  the  mean  Horizon- 
tal Paralax  of  theMivn  in  the  S]f:i^gUs  57'  30'',  and  in  the 
Qpadramrcs  5P'40-'»  ^h*  difference  being  a'io7=s  130*^, 
therefore  we  muft  find  what  it  wU!  be  to  die  Diftance  of  the 
Main  firom  the  Sun  at  any  particular  time,  thus,  in  the  Ex- 
ample above  the  diftance  of  the  Mom  from  ti\eSun  is  4S«  2i9 

Now  fay; 

As  Rndins           ^»  90  00  00  10  oooooq 

To  wholrdiff.  of  c^ ,  # ,  and  D          1  ;o"  2.1 1 3  943 

SoS.Dift.   >  i©  37  53  13  9.788170 

To  the  4th  proportional  Number        79.8  1.9011 1 3 

Then,  if  the  Diftance  of  the  Moon  from  the  Sun 

.    Jo,i,a,6,  7,  8  Signs,  add  to     57'  30"?  the  Sum  or 

i3t4>5»^-«Ojti  Signs,  fub.  from  59  40  5  Difference  is 
the  PanAax,  mieording  to  the  Diftance  of  the  Mom  from  the 
Sm  acAat  time^  fo  in  the  fiumple  above,  the  proportional 
Nnmber  1'  i/'.H  is  to  be  fubtramd  from  59/  40",  tberere^. 
nudm  jC'ao^. 

Now  for  the  Horizonul  Parallax  of  th^  Mocn,  fay; 


A$ 


156 


Un  A  M  O  S  C  O  rXWU 


As  prefent  Difti  of  ^  ^  e            -«-.  10^1355^5 

To  the  Mean               -^  .             — '  io.oooooq«9 

So  S.  Horit.  Parall.  of  Dift.  >  ^O  5^^  »o'  8.21960^9 

To  S.  ipit  Horixonul  ParaJlaz        S  5    t  S  8.xotf o  5 14 

9*  For  the  Par^Ila^  of  the  Moon  In  Alcinide. 


^  Radius             -i  90  00  00 

T«  C.S  M0oh\  Altitude  19  lo  23 

5«  S.  Horizontal  Parallax  o  55  15 

Ts  S.  Parall.  in  Altitude  L  ^  6-^7r  61 

10.  For  the  Mopn$  Parallax  in  Longitude. 


XO.OOOCMX> 

9974775 
8.206026 
8.180801 


As  Radius                    — 

90  00  00 

{.        lO.OOOOOO 

To  C.S.  ParallaAic  Angle 

8x  )6  51 

\    9-089125 

So  S.  Parallax  in  Altitude 

00  52  01 

8179901 

To  ^  Parallax  in  Longitude 

00  06  24 

7.2690^4 

II.  For  the  Parallax  in  Latitude. 


As  Radius                 —  9o  00  00  10.000000 

To  S.  Parallax  in  Altitude  00  52  01  8.1 79851 

SoS.Paralladic  Angle  8i  5^  5^  9.996701 

To  S.  Parallax  in  Latitude  00  5?  38  8.1 76  j  52 

12.  To  find  the  Paullax  in  Lonj^tude  by  tha  Log«  Logar. 
OPERATION. 

Horix. Parallax  of  the  Moon  00  js  1 5  LL  x«964i8i 

Altiu  Nonagefim.  Deg.  in  >  Orb  20  32  22  S.  9.5451x4 
Difl.  Moon  ifomNansg,  Degr.  19  t6  5X  S;  9.518781 
Parallax  Longit.  of  the  Moon        oq  06  24  LL  9X>24o8^ 


ij.  To 


9  It  A  N  6  S  C  6  P  I  h,  2^9f 

1)  To  find  the  ParAlIazin  Latitude  by  the  Log.  Loga- 
rithms. 

OPERATION. 


Horizontal  Parallaz  of  the  Moon  oo  5$  15  LL9.5)#4'i8i 
Altit.  of  Nonage  Degr  in  >  Orb  ao  91  110.5.9.971475 
ParaO.  in  Latitude  of  the  Moon    00  51'  44  LL  9;9}|^]6 

N.  B  Becaufe  of  the  Smallnefs  of  the  Triangle  C>L  in 
Page  151,  the  Sides  may  be  reduced  into  Seconds^  and  fore^ 
folved  as  a  plain  Triangle.  ^ 

And  becaufe  the  Moon  is  in  the  Occidental  Quadrant, 
the  Parallait  in  Longitude  muft  be  fubtraded  ^  fee  my  Sjfiem 
Page  179. 


Moon's  true  Ecliptic  Place  SS  ij   13  ;5 

Parallax  in  Longitude  fub.  6  14 

Moon*s  vifible  Longitude    SS  15  07  1  a 

Moon*s  true  Latitude  South  %  21     6 

Parallax  in  Latitude  add  51  3S 

Moon's  Vifible  Latitude  Soudi  3  1 3  07 

Moons  true  Altitude  10  i a  48 

Parallax  in  Altitude  fub.  00  51  01 

Moon's  vifible  Altitude  19  10  47 

Refradionadd  1  38 

Moons  Altitude  correded  19  13  45 

By  what  goes  before,  it  is  plain,  that  the  Parallaxes  and 
Refraftions  are  of  a  contrary  kind,  W;{^  where  the  one 
is  added,  the  other  is  fubtraded,  &  conns  ;  fee  my  Sjfiem^ 
Page  177. 

N0U9  When  the  Sun  and  hU^n  are  not  conjoined,  as  in  the 
Example  above,  then  you  muft  find  the  Parallaxes  S(.  the 
M#Mi»  and  not  of  the  Kkon  from  the  Sun,  as  is  done  in  the 
oexr  Example. 

In  the  Triangle  i  EZ,  a  certain  Author  advifes  to  tukd 
the  Angle  E^Z,  and  that  (hall  be  the  Complement  of  the 
faralladic  Angle:   But  this  ncrcr  holds  true,  but  1  when 

fbe 


XjSl  URANOICOriti 

the  Moon  n  at  her  greaceft  Limit  of  Lacinide^  or  90  pe- 

K«s  diftanc  from  her  Nodes :  For  then  doth  tue  Circle  of 
ngicude  £<>  fall  at  right  Aogles  apon  the  MooH's  Orb,  and 
never  elfe  ;  fo  chat  at  other  times  you  mnft  find  the  paraOa- 
die  Angle,  as  I  have  Ihemi  abovt.  • 

Alfo,  if  you  would  find  the  Parallaxes  by  the  Table  of  the 
PMrslaxis  hereunto  annexed,  you  muft  enter  with  the  Alti- 
tude of  the  Nonagefime  Degree^  and  its  Complement  in  the 
Moon*s  Orb,  and  not  in  the  Edipiic;  for  when  the  M§m 
has  Soath  Latittide  Cas  inxhe  Eiiample  above)  the  Altiiade 
of  the  Nonaeefime  Degree  in  the  Moon's  Orb  is  lels  than  it 
it  inthe.  Eckt^ic ;  but  when  the  Mom  has  K(»di  Latitude^ 
then  'tis  more. 

i4«  For  the  Moon's  apparent  Diameter  at  the  fame  time. 

Mere  are  three  things  to  be  confided. 

t.  In  refpec^  of  the  Horizon. 

%•  In  rcfped  of  the  Mooffi  Altitude. 

3.  In  refped  of  the  Mooffs  diftance  from  the  Earth. 

For  Sir  Ifaac  Newton  has  determined  the  Horizonul  Sefnl* 
diameter  in  the  Sj^ig$4s  i5<  45'^  and  in  the  QjiadratQres 
15'  3i*'i;  therefore  we  muft  firit  find  what  the  Horizontal 
Semidiameter  will  be,  in  refped  of  the  Diitance  of  the ^ims 
arid  Moon  at  any  given  time,  it  will  always  hold. 


o 


As  Radius               -^-*-                      90  00  00  10.000000 

To  the  Diflf.of  Scmid.  in  rf,  8f  and  D  ig-S  1.130354 

SoSi.Diftartce  >a©                           37  53  23  9-7»8^7» 

To  the  4th  propofstional  Part                 8.3  0.918^04 

Now  obferve,  if  the  Diftance  of  the  j  from  the  ® 
tgJPi^A**  7»  8Signs,riib^frpm  i5'45'^?  the  Sum  or 

i3f4f5i>»ib,ii  addtd     "I  j  5 'i  5  Difference  is  the 

Horizontal  StmidUmeter  in  rcfped  of  th^  Diftance  of  the 
Sm»  and  hloon  at  the  given  time. 


$9 


yn  AHPs  c  0  ?  1  A.  1^9 

So  in  the  EsMfifde  before  iiSp  tbe  Foonfe  proportional 
Nnmber  l".3  is  to  be  added  to  15'  )i^s,  and  the  Sum 
I5'39''«8  is  the  Moon^s  Horizontal  apparent  Semidiameter, 
according  to  the  Diftance  of  the  Moon  from  the  Sun  4^  xi^ 

In  the  34di  Page  of  my  Sjfiem  rfth§  Plamts  dmcnfirated, 
I  have  proved,  that,  die  Heavenly  Bodies  aire  nearer  the  Ob- 
ferver  when  en  the. Meridian,  than  i^hen  in  the  Horizon,  by 
near  tbe  Earth's  Semidiameter  :  Whence  it  is  manifeft,  that 
die  Apparent  Diameters  of  the  Planets  are  leaft  in  the  Hori- 
ton,  and  greaceft  ii^die  Zenith  ;  and  are  .to  each  other  at 
thofe  refpeAive  Diftancts,  as  the  Sines  of  thofe  refpedivc^ 
Diftances  from  the  Zenith. '  *     .     ' 

For  this  purpofe  t  have  annested  the  following  Table, 
which  enter  with  tbe  Moons  Altitude  19*  20^29";  and  be- 
caufe  flie  is  nearer  ihe  Apogeon  than  the  Perigeon 
I  uke  out  the  Augmecttation  of  her  Diameter  10",  there* 
fore  die  Moon's  appaifent  Semidiameter  in  refped  to  her 
Aldtude    is  15'  44^ 

l^fifyf  For  the  true  a(pparent  Semidiameter  of  the  Moon 
in  refped  of  her  prefent  Diftance  from  tbe  Eanh. 

Am  die  Hori^.  Pa^aO.  0f  Dift.  ^  k  O  58  10  Co  An    878 
T#  prefent  Horizontal  Parallax  55  M  358 

S#  Apparent  Seniid.  Altitude  1 5  45  s8io 

T#  true  Apparent  Semidiameter        14  n  ^04^ 

The  Table  is  thds  mbde  ? 

Tbe  Moon  s  Zeftith  Oia^oeter  exceeds  her  Horizontal  in 
Perigeon  3d''.  I  woul0  khow,  how  much  her  Horizontal 
Diameier  muft  be  encif  afcd  at  the  AUitudes  of  30  and  io 
Degrees  fcveraBy? 


Jhpt* 


I6«  U  K  A  N  6  S  C  O  >  I  a; 

TtdHgment  the  Hm:(ont4U  DUmettt, 


Alt.  ®  Titers 

nb«>i 

®VFtf- 

^^mA^^» 

^■^w  --■• 

Of      o 

0 

10 

a 

I 

I 

10 

.  4 

a 

a 

10 
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4 

lO 
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4 
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10 

10 

■   5 
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.10 

11 

6 

7 

10 

H 

1 

9 

'  10 

16 

8 

10 

ID 

i8 

9 

f  1 

to 

20 

10 

la 

10 

ax 

II 

13 

10 

24 

la 

15 

9 

atf 

la 

i« 

'     f 

a8 

t3 

17 

9 

50 

'4 

18 

9 
8 

3» 

M 

i» 

34 

16 

ao 

8    1 
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«7 

21 

8 

99 

iS 

23 

8 

4» 

19 

14 

45 

<o 

»5 

48 

>i 

»7 

SI 

at 

a8 

54 

aj 

*9 

57 

»3 

30 

60 

»4 

31 

61 

aj 

3a 

66 

25 

33 

69 

atf 

34 

71 

17 

34 

75 

a? 

31 

78 

28 

iJ 

8t 

a8 

35 

84 

18 

?« 

fe7 

28 

36 

90 

aq 

36 

^    . 
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OPERATIONS- 


^s  Radius             .^           _                   90  o  ro.oo<H>o6 

To  DifT. of  Hor]z.and  Zenich  Diameters       36^^  1.55630a 

Sc  S.  Alrirade  J                                           30  o  9698970 

To  cheQpant.  to  be  added  to  Horiz.Dlam*   18  <*^5S^7^ 

Again, 


As  Radius                   -^          -^         90     00  10.000000 

To  Diff.  of  Horlz.  and  Zen.  Diam.        36  1.55630a 

So  5.  Air.  J^           —            —      60    00  9*937S3f 

To  Quant,  to  be  add.  to  Horiz.Diam.     3 1  i*4938|) 

And  after  this  manner  is  the  Table  calculated  ;    in  which 
is aifo given,  the  Suns  Parallax  anfwering  to  the  Altitude. 


15     Find  the  Greateft  and  Leaft  Horizontal  Parallax  of 
the  Moon  in  the  iy^igia. 

I.    For  the  Leaft. 

As  the  Greateft  Diftance  of  ^  k  9  6.0180736 

To  the  mean  Diftance                    ^  6.0000000 

So  mean  Hor.  Parall.  in  the  Sy:^igi4  57®  30'  8.11^3  5*  J 

To  S.  Leaft  Horizontal  Pirallax       53    54  8.1951787 

2.    Fof  the  Greateft. 

As  the  Perigeon  Diftance  of  >  ^  9  5«97003XO 

To  the  mean  Diftance                      -^  ^      ^  6,0000000 

So  S.  mean  Horizontal  Parallax          5 7'  lo**  8.1133  573 

To  S.  Greateft  (llorizontal  Parallax     61  36  8.25331]} 

The  Table  in  Page  no,  differs  a  fmall  matter  from  this  ; 

becaafeth^  Table  is  made  to  ferre  at  well  for  the  Moon^s 
Edipfe  as  the  Son's. 
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16.  To 


i6x  Uk  AW  oscoi  r4; 


■    ■  ■■■■'.'■■in  'i'^    ■   ■ ' 

t6.  To  find  the  Moon*s  Greateft  and  Leaft  Apparent  S^ 
midiameter  in  tbe  Sj:(igia. 

i.    For  the  Leaft 

As  mean  Horiz.Parall.  in  the  Sy:iigia  57  30  LL  Co  Ar.  8is 

To  the  mean  Semidiameter  1 5  4S                   S^ 

So  Apogeon  Horiz.  ParaHax  S3  S4                     4^ 

To  leaft  apparent  Semidiameter  14  46                   6090 

1.   For  the  Greaieft. 

At  th^  mean  Horitomal  ParaUaz         57  30  LL 
To  ^e^  mean  Semidiameter  1 5  4i 

So  Pengeon  Horizontal  Parallax        6t  ^6 


To  Greateft  apparent  Semidiameter  16  ji 

Ex4mple  2.  (.et  the  Vifible  Place  of  tb«  MpQn  l^  f<^tj^^ 
ar  the  titile  of  the  Vlfible  Conjuh(ftioiv  of  the  Sun  and  MPpa 
Anno  1737,  FebruMfj  18,  3  h.  4'  ii't  ^ittmbm.  See  thie  ^jr- 
nop/is,  and  mark  it  well. 

*     h-  '    ^ 

GIvea  Apparent  Timq  1737,  Ftf&niMyy      i^  o}.  04.    %7i 

^(^uation  of  Time  add  t%i   4^ 

l^q^alTinie                  ~           «^             xi    o^  ig    0$ 

Mooh*s  Orbit-Placd               —                   11     11  30    3  j 

North  Node                 — ---         •«•           oj     17  57    29 

Argument  of  Latitude               •^^              05     i).  33    06 

Tnie  Latitude  Moon  North  i)efc»*                      00  jj     jj 

Redti&ioq^add                 — -                  ^*  o^    33 

^€%ic  Place                  ^                       II     ri  3^    oS 

StotiVPIatfe              —                   —       I,     ti  08    44 

Sun's  Right  Afccofioa           *--^                      341  36-    33 

Apparent  Time  from  l^ooQ  addi                       4^  03     30 

Sum  is  Right  Afcenilion  Med.  CM                      a8  4a    O). 

Angle  Moon's  Orbit  with  Equinodial                 18  54    08 

Angle  MooQ*s  Orbit  with  Ecliptic                     05  16    29 


U  R  A  K  o  r  c  6  >  i  i<.  i#| 

Oiffainct  Iti  ttit  Boruator  to  b^  Cubtrt€ted  of  t<  40 

Ctdthinttit^  foim  m  the  Moon's  Orb  V  00  ^  fiSf 

tteititilitArfglenithe  Mffonibt-b  t1  Xj^  fif 

Right  Arcenfion  Med.  Cmli  Moon^s  Orb  2t  If  i) 

Oediniticmof  tRe  Culm.  Potnc  Moons  Orb  07  it  o< 

AltitddeMtd-HeavenintheMoonSOrb  45  39  6| 

Afb  fiomgiBrnt  Dt^tt  in  the  M6oh*s  Orb  46  43  sf 

Kfona{^*fidie  Degree  tn  the  Moon*s  Orb  tf  i\  %^  M 

defmulant             -  -                      — ^  i^r  15  I4  54 

Moon's  Orbit- Place  from  the  Defoeiidanc  '5  It  5  4^ 

Mom  fitnfi  cfte  Nonagefime  Degree  a    04  04  19 

M'doA^s  mie  Ahitnde                     —  18  31  yf 

fafiflaAc  An|le  in  the  Moon's  Orb  46  t8  tt 

$Ul^Ad  Equation  of  the  Apogeon  08  55  58 

AffifttS  Argument  if  02  oB  so 

Mean  Anomalv  of  the  J  11  09  o^  46 

Andbiifitel%^Fo€as  U  09^00  19 

Cll^c  Eqd^ttlonf  ox  \i  ^4 
The  Moon's  Eccentricity         <i43f       Logar*  47954x8 

MUflct  of  i6e  Moon  from  the  Earth  tf.03  S457 

Horisoatal  Parallax  of  J  ^  O  33  it 

Moott's  Parallax  in  Altitude  from  the  Sun  50  15 

in  Longitude   >  k  0  34  3  S 

in  Latitude   )  ^  ®  3^  27 

Moon's  apparent  ^emidiameter  14  5  j 

Mooo*s  true  Ecliptic  Place  ix  11  32    g 

Parallax  Longitude  fub.  34  50 

Moon's  Vifible  Ecliptic  Place  ix  10  57  18 

Moons  true  Latitude  North  Dcfccnd.  35  35 

Parallax  of  Latitude  3d  %i 

VifiUe  Latitude  >  South  00  54 

Moons  true  Altitude  28  33  57 

Parallax  in  Altitude  of  the  Moon  fubrra(fl  00  50  35 

VifiUe  Altitude  of  the  Moon  17  43  2 1 

Refradion  add  oa  30 

Vifible  Altitude  of  the  Moon  correded  17  45  5^ 
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164  U  ft  A  K  o  s  c  o  p  i  ji; 

r  Thffe  Parallaxes  *may  all  be  found  in  the  Tables  of  Fd- 
t!Mdxv%  and  by  the  Logiftical  Logarichms,  exadly  agree- 
ing with  what  was  found  before  by  help  of  the  PsrdMsSk 
AngU^  ^Tid  PoTMlldx  in  JilMiide. 

':  Sy  which  ic  appears »  that  when  you  have  found  the 
Altitude  pf  the  Nonage6me  Degree  in  the  ]l|oon*s  Orb, 
and  t^e  Diftance.  of  the  Moon  from  the  NonageGme  De- 
gree, that  dien  you  may  find  the  Parallax  in  Longitude 
and. Latitude  by  the  Logiftical  Logarithms  more  fpeedily 
than  by  the  Pdrsla^ic  Angle. 

^  This  Method  of  mine,  of  finding  the  Nonagefime  De^ 
gree  in  the  Moon5  Orb»  (^c»  was  entirely  imknowa  to  the 
Mie  Aptiencs,  and  confequently  the  Moons  true  Parallaxes 
were  never  truly  found  till  now  ;  as  I  have  proved  by  many 
Ezaininations  of  the  Works  both  of  the  antient  and  modem 
Aftrbnop:iers. 

They  never  knew  a  dired  Method  of  taking  the  Nonage- 
fime Degree  in  die  Moons  Orb,  for  want  of  afceruiniog  the 
true  Obliquity  ef  her  Orb  with  the  Equinodial  and  ^ip* 
tic  ;  a  Problem  as  ufeful  in  this  Science^  as  the  Light  of  the 
Sun  is  to  the  Eyes. 


CHAP. 


Ur'A  IfOSCOTl  a1 
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CHAP.    XIV. 


Of  the  ISooiis  Mion'Motmy  and  bow  the  Anticipaions 
4  the  New  Moens  may  befoundhytbe  Epafil^  , 


IN  my  ,4flrmimmcel  p^niHoWlfp  VoI;\L  of  my  Sjfiimtl 
have  given,  under  the  Word  JEH^A,  fuch  Periods  of 
Thnm^  M.are  moft  nfied  in  the  known  World  :  Andbeqiufe 
it  is  by  the  Sun's  (apparent)  Motion  that  we  meaiure^  Am^ 
I  fluU  make  ic  my  bofinefs  in  this  Cbap^r  to  ibew,  how  (lie 
true  and  mean  Tropical  Yeats  are  found,  with  tbeir^j)ift 
LeagMis}  which  from  my  AfimrnmcdtdhUs  ftand.tbas,;';,*4 


Smi  enters  Aries  <  J'|^?  Mercb  < 


d«. 
9 
9 


1       9     35 
7     58     37 


True  Length  of  the  7>9/fC4/.2e4r  365    5;:  49      l 
The  Operations  of  the  mean  Times  Aand  thus : 


171? 
M4r.1i 

oh.  47' 
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S. 
9 

X 

0    /     "    1" 

20  58  11  00 
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.0  00  00  00 
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0 
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9 

20 

44    1,  0   0 
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8 

J9.4*    0    0 

6 

14  4.7      0     Q 

36 

.  I.  a* -43  -0 

31 

I  5(f  13, 

M 

.:t      ..■    .    3^ 

©  iny* 
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0 

0     P    «0      0 
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» 
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ttf 


V9.h¥0  tUQP  I  h'. 
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From  the  meifi  Time  that  the  Sun  enters  drhi  I?a4>  ^^^^ 
ihe  mean  Time  thit  he  enters  ^nVi  1733,  and  the  Differ- 
cnct  if  the  irtre  time  of  ihc  Length  of  the  Tropical  Ycart 
»iid  ihe  Work  ftands  tbiu  r 


d.  h. 


tf    m 


^"^217333  mean  Tiine2,M<rci  11  1  47  19  00 
True  Length  of  the  TTepir4/11*r     |^Jj  3  49  01  15 

^  In  the  next  place,  we  mtift  find  the  true  Length  of  the 
Lunar  Year- 

In  order  hereunto^  we  muft  firft  find  the  true  Length  of 
*tch  mean  Lunaiion^  or  the  true  length  of  each  Synodical 
Month;  whicti  muhtplied  by  ix,  ulll  give  the  Length  of 
the  Lunar  year^  whofe  Difference  from  ihe  Solar  Year  is 
the  £paA^  as  is  mantfeft  from  the  following  Work* 

The  Moon  in  one  Hour  moves  nearly 
Jffhich  makes  the  time  of  one  Revolution 

This  known,  then,  either  by  the  Single  Rule  of  T^rce 
Di^edlr  or  by  my  Afironomkai  fabks  in  che  Second  Volumn 
of  my  Sjficmt  You  wiil  find  the  Sun  move  m  that  time  f ac- 
cording to  appareotmiddle  MotiorJ  tS"^  55'  46";  the  lAoDn 
(according  to  mean -M'Jtion)  will  move  itf*^  5  5' 4^*' in  % 
days,  I  haur,  ^min.  %  ice.  and  iheSiu[iin  that  time,  i,d#gG* 
p  mia.  5  a  fee.  G^r.  as  is  hf fe  i^t  down. 

Xm9  yt^pf^iuikn^  Q  moves  in  ibsi  dmff 


d. 

h.  ' 

«f    m 

00 

00  JZ 

56  ^^ 

5-7 

07  43. 

07  00 

nj^* 


d. 

h.'' 
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*7  7  43  07 

* 

1  03 

OX 

3  40  09 

itf 

19 

01 

»4 

'■■ 

m^^-^* 

0} 

?tf  51  4* 

1  00  j» 

09    9) 

4» 

03 

00 

I*'" 

»9  i»  ^  4 
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By 


V  R  A  li  o  s  c  01^  1  n.  jft57 

Bf  ihii  Mt^fettr^  <h4c  ^  in^h  TiMft  iMtWti^i)  ort%  tion- 
jopaidQMd  abbcMr  of  theStih  it^d  Mddn,  Uif'ffaH^ 
t^tnM%.4kmih.i^t.  Which  aiUlttjlUfU  6^  i%  MMfMt 
ti¥ii)54d^yi.  Should,  4!^  tira.  liftd  for  iheiiBMrdf 
cbe  Lunar  Year  ;  which  uken  fH^M  i!h^  Sdlir  If  Ml'  it) 
4*y«.  5boHCS,4?pin.:ifec  15%  leaves  10  days,  ao  ^urs, 
i^min.  50 fee:  n**  ht ihetfia.  . 

Or^  dft  Ta^fe  ^4y  bf  K»ilAd,  by  stldihi  the  Hme  5f  the  Lt^- 
niddo.  ijJiH H  Ji0»ts;  44  itin  «  m.  to  It  ftif  ii  thrtHj 
and  ilfefi  tUe-Dftf  of  iht  Momh  cfiat  e^eh  Inhatibh  e&diW 
oOp  may  be  found  by  the  Table  of  Days  in  ifiy  HkhiRii  A- 
fir^mmfp  Paa«  ?4»  ^  •PP^*'^  «o«:«  ^«  '^««  by  the  Work. 
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5 

49 

2     x$ 

D.     h.  J       ^ 

Rbruarj  it* 

Mi* 

oap^.  11. 

Dictmk.  xo.  Moon  s  Yeac; 

^  Sun's  Year. 

10    ao     if     $0     1}  E^ft. 

But  CO  avoid  Praaioni  in  PraAic^i  ch^  EpaA  is  called  1 1^ 
which,  you  fee,  is  too  much  by  3  hours,  o  minutes,  9  fe* 
coods,45'". 

Further,  if  you  obferve  the  Days  o(jlf  Month  of  each 
Lonattoo  in  the  Table  above,  wants  ]m  f0  much  of  30,  as 
it  the  Number  of  Months  that  we  add  to  .thr  Epad  to  find 
the  y^Agt,  orDayfl^ja^QB^  »S$rmja\^  Verfes  hat 

|M.o,t,t,i,3,^4,5,tf, 
.  4ir6, 10,10,  iiKfcioriieIMfis»C?r. 

M  4  j€B» 


i68  Uka  iro  sco^p  ja. 

Now,  if  the  Ltngtfa  of  the  Solar  Tear  3^s  Day^  5  bours; 
490110.  %  fee  15^'  be  divided  by  ^be  mqin  Time  of  one 
Lnoadon,  29  Days,  x&- hours,-  44r«iin.  <^lec.  cbe  Qiiodent 
i»  T^U?^»H  ^  mX^rsW  txt .  the  Number  of  |.i|Qacioos 
io  ooe  Solar  Year  compleac. 

Or,  divide  the  Circumference  of  ^he  w)ioIe  Zodiac,  360,' 
bf  %9  Days,  6  min.  25  fee*  the  mean  motion  of  the  S^p.  in 
one  Lunauon,  the  Qiiotient  11  lyUIrt  nearly  the  :w.me  as  be* 
fore  are  the  Lunations  in  one  %iK>lar  Year  9  whiicii  is  in  iu 
Ipweft  Term  1  %  ^l-J^^. 

Alfo,  if  the  Length  of  the  Solar  Year^  3^$  d^y»,  i  bours^ 
'49  min.  2  fee.  15'"  be  divided  by  27  days,  7  h'.  •y:^  -y-  Mtk. 
7  fee.  the  J 's  periodical  Month,  the  Quotient  1  i  r\  -^j |* !{-, 
are  the  Number  ot  Revolutious  in  a  Solar- Y.ai  Corn- 
pleat. 

Ldftht  If  we  divide  19  7f^''V»  Years  bj  the  i  /"(Icn^ 
mean  Lunation  29  days,  12  hours,  44  mm  61^1-  c  ffna'2 
have  235  iTrtUxf  or  in  its  loweft  Term,  a?^  ttt 55^  vjhich 
are  the  Lunations  that  happen  in  19  JuiiAn  Ye^rs  3  ;tnd  '19 
3te/i4»  Ye^rs  are  equal  to  5939  ^Vlh  1^  hours. 

OPERATION. 

d.      h»  j 

^4 


1^66 
730 


876^  Hours. 
19  Years. 


78894 
8s6d 


I4)ztf'<554(d939d.-^i81i; 


UllANOSCOPXA.  J6f 

Tbeo,  to  find  in  what  time  135  Lunacloni  are  made/  al- 
lowJM  (be  time  of  one  Luoacion  to  be  xp  d.  12  h.  44  ^'^^ 
the  Work  ftaadf  chos  ; 

If  I  :  I9d.  izh.  ^j^'6"  ;:  13  5  ? 

There  dotb  come  out  ^939  Day $,  16  hours,  4^  min.  30 
fee  which  are  le(s  than  19  JuUmm  Years  by  x  hour,  16  miu. 
goolcconds.    For, 

d/h.      '''' 
t9julidM  Years  are  .  6919  18  00  op 

935  Lunations  are  performed  in  .  ^939  1^  43  )o 

.  Difference  i  16.  30 

And  confequeotly,  the  New  Moons  afrfr  19  Julian  Years 
wiD  not  return  to  the  fame  Hour  of  the  Day  ;  but  will  hap- 
pen X  hour»  16  min.  30  fee.  fooner  ;  which  in  the  fpace  of 
357  \\ir  Years  will  amount  to  one  intlre  Day^  as  appears 
by  this  Work : 

d.     '     "       Y.       h.     Y. 
If  1    15    30  :  19  : :  14    157  liii=^{  ? 

But,  according  to  fome  Authors,  it  will  be  but  310  ^Hf 
Years  ;  becaufe  they  make  the  Length  of  the  Lunar  Syno- 
dical  Month  confift  but  of  29  day s^  12  hours,  44  minutes, 
jfecoodsj  therefore  235  Lunations  are  made  in  6939 
days,  16  hours,  31  min.  ^^hc.  , which  are  lefs  than  19  Jtf- 
Uam  Years  by  x  hour,  a  8  minutes,  15  feconds. 

But  Kf^ffliy^  in  his  Ephemeris  for  the  Year  1711,  "makes 
it  6939  days,  id  hours,  32  min.  28  fee  j"'  ^  chat  is,  1  hour, 
27  min.  Jifcc.  ss*' fooner. 

The  Lunanons  return  in  19  Years,  which  amounts  to  one 
Day  in  }X2  f?f  7tf  Years,  nearly  agreeing.with  John  Newton 

in  his  Ci/iw^«?fer,  Page  375* 

See  l^eifs  AfironomicMl  LeSurts,  where  he  mikes  it  but 
304  Years  that  the  Lunation  will  make  up  to  compleac  one 


Now 
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Now,  how  thefc  Amhori  make  ihe  umt  of  the   mean 
r^ud^n  to  be  only  29  days,  1%  hours,  44  minutes,  3  fecondit 
they  do  not  any  where  mform  us :  Thi*  is  fhoner  than  whic 
I  make  it,  by  3  Secondtp     This  difference  may  feem  inconS-^ 
derable  i  yet  m  proccf*  of  time  ic  wiil  make  a  confiderabl( 
Error, 


1 


And  now^  becaufe  the  New  Moons  do  not  return  at  the 
End  of  I?  Years,  exaftly  ac  the  fame  time  of  the  Dajr,  bat 
1  hour,  16  mtputes  30  feconds  fooner  than  they  did  i^Yeani 
before  J  and  thit  in  js?  Y^ars  they  will  amicipatc  otic  Day  i 
which  proves  that  f be  Epiifl  it  felf  varies  i  in  every  35? 
Years  ;  that  is,  for  every  157  Years  paft,  one  Day  is  to  be 
fubcraded  ;  and  for  every  557  Years  to  come,  the  Epi<fl  is 
to  be  increafed  by  i ;  that  is,  when  you  ha%'e  found  the 
Epa^  in  the  Juiian  Account,  according  to  the  con>mon  me- 
thod, for  every  a 57  Years,  from  the  Year  of  the  Nw^at 
Council  311  (fome  fay,  it  was  in  the  Year  ^iSt  Bw4*^fays^ 
it  was  in  ;i6J  you  are  to  add  1  to  the  ^ultMn  Epa&:  And 
from  the  ^oi*tdn  Epatft  fubtraa  fo  many  Days  from  the  Eng^ 
li/h  £pa<5l|  as  are  the  difference  between  the  two  Accounts 
in  that  Cenmry« 

As,  for  Example  ;  in  the  Year  i7l4(  the  En^tl/h  Epiift  h 
tf  ;  from  which  uke  11,  the  ditference  between  ihc  JulUm 
and  the  Grcprian  Epad  (by  borrowing  yo)  there  remain! 
1  J,  for  the  GrtgorUn  Ei^i^L 

A I  the  Nkfne  Councit  they  placed  the  Goldea 
Number  righe  againft  the  Day  of  the  Month  in  itie  Kalcn- 
dar»  on  which  the  Mt^&n  Changed,  and  fo  was  of  good  ufe  to 
find  the  Day  of  the  New  >  ,  and  alfo  the  Feaft  of  £<f^#r| 
bur  for  thereafonf  above  given,  (concerning  the  Epad)  the 
former  of  thefe  is  becouie  wide  of  a!l  Truth:  The  prefent 
Arc  has  gained  no  iefs  than  Four  wh'>lc  Pays,  fioce  ihe 
Nicenc  Council  ;  that  is,  the  Moon  that  Q^nged  an  ih« 
i9th  Day  of  Decemhr  ihen^  will  in  this  Age  Changi  on  the 
i$th  Day  of  the  fame  Month, 

As,  for  Inftance ;  t  fiid  a  Number  of  Years  between  i7i^ 
and  the  time  of  the  hSicgm  Council,  that  being  divide cf  by 
i9t  leaves  for  the  Remainder,  nothing  ;  which  Number  of 
Years  are  i4o<f|    which  taken  fsoa  1734,  leaves  |x8;  in 

wbicb 
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which  faid  Years,  Wf.  %i%,  and  1734,  the  Golden  Number 
n  6^-$Ad  iiihatJmtfiHral  .of  Years  tfaeve  are  $evci«ty  four 
Rmitali^ns  of  «he  €oiden  'Number,  ted  (near^  Four  of 
ih»  lparfk<^  %  which  I  proie,  that  the  Ep^  muft  be  Ufs 
i».Ae  V^ritftS,  fay.4,  than icisia the  prefenr  Year  i7S4» 
as  appears  more  plain  from  the  following  Table,  wh#reii^i 
have  placed  the  Years  of  che  Nieent  Council,  and  the  Years 
of^ttcfverent  Ageto|tethcr,wuh  che  Golden  Number  to  thofe 
ytttSy^aild  alfo  the  fipaAsaofu^i^g  eadi,  feveraUy  i  Mthoia 
'  ^         I  of  the  Bfmt,  yeq  fee,  are  Favlr. 


•i^-v^ 


Epad  %$ 
Eptft  29!  . 

\Z- 


7  «8 

17194       *79** 


»9 


10 

3»6 


'4 


-t- 

i 

I 


Epad  XI  , ;'. 


13 


^4- 


10 


il*    »'?,    "-J,  «•■?, 

t^3(«   !   »735J     V»7a^J      1^37 J 
Ir  17  18  9 


r 


■'^ 


»J  ■  H' 


J,  I  w  y^      !■  !■ 


FfOiD  tiis  Table,  it  it  glaifi,  tbat.  if  %<m  take  tbd  Epaft 
for  any  Yeat  ahem  the  time  rf  sha- .NwwrCewKil^  as  Tup- 
y^€i%%9  the  Epad  was  then  15  ;  and  add  to  it  for  the 
Moodi  afX)fCfiift#r  ^according  toPagc  167J  this  Sum  ij, 
cakcaftom  do,  leaves  2}  for  the  Day  of  the  New  Moon; 
ovcs^againft  which  Day,  in  the  Kalendar  of  our  Common 
P^ycr  Book,  you  will  find  the  Golden  Number  19  placed, 
and  fo  chey  placed  the  Golden  Number  over-againft  the  Day 
in  every  Month  on  which  the  Mom  Changed. 


If 


r 


m 
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If  therefore  you  place  the  19  Golden  Numbers*  of 
Primes^  right  agjiinft  the  Day  in  each  Moncb,  on  which  ihe 
Mooir  Changcth,  ycm  will  have  a  Table  of  the  Days  of  the 
New  Moons  in  this  Age,  and  will  ferre  for  near  ^57  Years 

CO  come. 

^  Th^tmyyouag  Ailronomical  Reader  mav  be  furniihed 
with  ev€ry  thing  for  his  purpolc  (with  ihings)  of  this  kind, 
I  Oiall  here  infert  the  Calculations  of  the  Sun^s  fngrels  io^ 
to  the  EquinoAial  Sign  Arks  in  the  Year  of  ChriSf  3x1^  ic 
being  ihe  6f(t  Year  of  the  biicen^  CQuncII,  and  is,  from  my 
Tables,  as  follows. 


Equal  Time 
at  London* 


Y««   I  ■» 

Hours         4 
Minutes   55 

Seconds    ^j 

Mean  Mot:" 
Ecjuati  add 

Sun  in  Arm 


LoagU 

,0 

S.    • 

1 

'/ 

9  to 

9 

i« 

0    0 

9 

4 

Ti  i9  45 

40 

»  »7 

51 

58 

9 

S' 

X 

I 

Aaom*  0 


II 

II 

2 


z6  54  40 
19  4S  4 
19  44  57 
17  SI  45 

9  S% 

%  16 

I 


It    18     8     o 

1    12      O 

o     o     00* 


9  H  Ji   H' 


I' 


But 


Ix 


h 


ITrano$coi»ia. 
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Buc  the  mean  Time  of  the    Vernal  Equinox  happens 
thus : 


Longitude  Sun. 

Equal  Time 

S.     ^ 

'       // 

Radix 

301 

9-    10 

09     10 

Years 

10 

00    00 

09    04 

Year 

I 

ir    29 

4J     40 

March 

22 

2-   19 

50    14 

Hours 

2 

04     56 

Minutes 

22 

$4 

Seconds 

37 

2 

Sun  ia 

Aries. 

00    00  ' 

00     00 

Ac  the  beginning  of  this  Chapter  I  told  you,  that  the  Son 
emer'd  Aries  this  Year  1734,  March  the  9th  day,  7  hours,  $8 
min*  37  fee.  under  the  Meridian  of  Lmdm ; ,  which  is  fooner 
than  it  did  at  the  time  of  the  Nictne  Council  by  10  days,  lo 
boors*  56  min.  58  fee.  (not  regarding  the  Difierence  of 
Meridians  in  this  Cafe.) 

The  Juiisn  Year,  3^)  days,  6  hours,  exceeds  the  Tropical 
Year  96)  days,  5  hours,  49  min.  x  fee  i  STt  by  xo  min.  $7 
fee*  45'^';  therefore  to  know  in  what  time  this  will  amount 
to  a  whole  Day,  fay  thus : 

1  Year : :  24h. :  131  Y.  \mi  equal  to 


57"  4,/// 


If  10 
iBtffir  Years? 

Here  yon  fee,  that  in  1412  Yetrs  the  time  of  the  Vernal 
Equinox  has  gone  back  todays,  20  hours,  56  min.  sS  fee* 
fo  that  if  the  Julian  Year  goes  on  thus,  without  any  Correc- 
tion, in  Procefs  of  time  the  Sun  will  come  to  enter  Aries  on 
Cbr^at  Day  :  And  to  know  how  many  Years  it  will  be 
*ere  it  come  to  be  fo,  is  made  manifeft  from  this  Work : 


Dec.  6 


174  UX  A'Wd  J  tf  o^fA. 


If  1  :  t^t.^^6^i:         74  Days. 
74 

5*54*7^ 


9710.410^ 
1734  add 


Ye^r  of  Chrld      ^T^  wtieit  the  Swk^w\i^€fM§^iries  upon 

Mo#  fl¥atfgciy  will  the  Se^otis  •T  t&e  Yeav  be  dnr^d^  to 
what  chey  are  nfow,  if  4A]r  Perfon  veore  ro  b€  illivi-io  fit  it  I 
But  if  the  World  endore  frt  iorrg,  the"  People  cben  tiyiorg  witt* 
iiotkno^aivy  Alterad^n;  hwciufe  tbi^  Alterdcion  it  jtmi^- 
^^fadilally,  affid-by  (iccletfndikclef  fo  that  in  mt  hgp  dier 
Vulgar  cannot  perceive  it. 

If  we  e«imine  rhis  Time  bf  the  mocioas  tff  tke  ftfiralnd 
Mto9#,  ^e  flialt  find  ic  tM  fliori :  However,  ttii»  well  fervtf 
QHV  F^pofe  tveli  enough* 

Book^er,  in  his  TraSdfut  Pafchdtis,  Page  5,  tells  us,  that  the 
Chrrftiart  Chu«ch  have  been  atways  ftodioms  and  folicicoos, 
as,  not  on!y  the  fiifliops,  but  the  Oecumeni£a[l  ot  Gaferab 
Councils  h^ve  diligently  prefcribed  what  time,  and  Day  of 
the  Year,  ^i^  vrivat  Rite,  d^  Ceremonies  tbe  Holy  Fetift 
of  teitfter  fticKiFd  be  Geleb^tsd  ;  that  attContro\rerfies  which 
lixpptnd  concermng  cbe  fame  in  the  Primitive  Tiiftesv  might 
he"  retnoved  add  taKew  avv^ay^ :  Which  wae  atccomptiflied  by 
the  ^irff  GenetaF  Cbtmdl  at  JV/re,  in  the  Year  a:fter  Clirift 
3  %6 ;  the  CaeonfS;  ot  Rirfe^o^  which  CoMVcil  were, 

ffVyj,  That  the  Equinodial  Day  fliould  be  obfcrved  upon 
the  %iji  Day  of  March. 

Secondly^ 


URAMdSCOtlAi  17^ 

Siconily,  Tim  tke  PytM^n  htppening  upon  xhtiift 
Day  of  M4rc&i  or  the  next  Day  after,  (honld  be  counted 
the  Full  Mooif  of  the  Month  l^fm  f  wUcfa  is  part  of  our 
hUfcb  and  AfnL) 

Jbirdfy^  That  ihd  Sundi^sh  which  neat  fdlowed  that  fuc- 
oeeding  Fic/<^M«Ms  fliomld  be  B4^^'Dwi^i  but  i(  the  i^tb 
Diy  of  the  M^m  fiioHld  happem  to  be  on  the  SuM^t  dien  die 
next  Simd^ ttiovUkht B^^-Diiif. 

And  this  is  the  Decree  of  the  faid  Council  of  liicei  for 
which  there  are  ihefe  ReaCbns : 

Fn^/I,  That  there  might  be  fome  Analogy,  orCorrefpon- 
dency  between  the  S^^fb  and  Chrifti«a  PsfstHt^  or  Bsjler  ; 
butfo,  that  the  ^rrnySb  Solemnity  might  at  no  time  concur 
with   ibe  Qwinian  Miemorial    of    the   Re(urredion  of 


fcpmrfft%  That  at  no  time  an  Edipfeof  the  Sun  flbouldtbe 
tea  v^  Feafbof  BsJUr^  as  that,  which  was  miraculous, 
as  die  Death  of  GhriA^  and,  contrary  to  the  Cou^fe  of  Na- 
nu%  bappemnn  at  the  FuU  Mmh,  left  it  alight  give  occaflon 
i»tl»9rar  and  Infidels  to  calumniate  the  Chriftians* 

Ndiv,  becaufe  our  B^fiir  can  never  £di  lower  than  the 
Twenty  fiscond  Day^of  Mmrch^  nor  higher  than  the  Twentf 
flftb  niy  U  Affile  I  will  here  fobjoin  a  Table  of  its  Limi^ 
ai^Apering  one  Cycle  of  the  hUm.  ' 
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>^Table  of  Eafter-Limif. 


G.N. 

Limit. 

GN. 

Limit. 

-^M^iB 

■W    «B^ 

1 

>^;ri7        5. 

1     I 

Jifril       1 5 

a 

Mtf rcib    a  5 

•  la 

Jlpril         4 

3 

-^/nV       13 

13 

March     24 

,4' 

Aftil        2 

H 

^^rx7       12 

5 

Murfi     12 

15 

^^ri7         I 

6 

i^^riV       10 

16 

March     11 

7 

hnnTcb     30 

,   17 

-^f  rf7         5> 

8 

W/>ri7       18 

iS 

March     29 

9 

Jifril         7 

'9 

i^fri7       17 

10 

JWnrcA     27 

The  Ufe  is.  Having  found  the  Golden  Niunber  for  the 
Year,  right  againft  it  in  this  Table  is  Eafter-Limh  that  (kmo 
Year;  and  the  next  5i/i9J/y;  following  this  Limit  is  BaJUr- 
Day  in  the  7i//f4i2  Account.  Sathis  Year  i734»  the  Goldea 
Number  is  6  ;  againft  which  is  jlpril  16,  Bdfin-Li$mt  ;  the 
next  Sunday  after  is  -^^ri/  14,  Eafier-Day,  &c. 

In  the  above  Difcourfe,  \\here  I  have  mentioned^  that  at 
the  General  Council  they  eftablifiied  the  Rule  for  finding  the 
Holy  Feaft  of  Eaftcr  ;  ihc  Full  Moon  there  mentioned  is  not 
the  true  time  of  the  0  and  >  s  Oppolition  in  an  Afirono- 
mrcal  Senfe  ;  but  the  Day  only  of  the  J^smean  OppoGtion, 
which  is  called  the  BccUfiaftical  Full  Moon^  as  is  exprefled  in 
dtir  Common  Prayer- Book  ;  according  to  which  Rule  I  have 
framed  this  following  Table,  which,  by  the  help  of  the  Gol- 
den Number,  and  i{ptnan  Dominical  Letter,  gives  the  ^man 
Eafter,  In  which  Table,  all  thofe  Days  with  no  Name  to 
ihem  are  in  'April. 
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-/f  T  A  B  t  B  to  find  the  Roman  Eaftcr. 


I 
1 


5 

6 
1 

8 

9 
10 
f  I 
II 

«3 
«4 
«5 
1$ 

k 


Auril  i^Apr.  17 

3 

Mar.  2  7 

Apr.  17 
B 

X4 


Mar. 


I 

9 

26 

16 

1 

9 

2 
16 


Mar. 

April 


16 


Mar. 

April 


10 

3 

10 

atftMar.i7 

17 


Apr.  18 

4 
Mar.18 
Apr.  II 

4 
15 


II 

Mar.zS 
Apr.  1 

II 
Mar.18 
Arr.  18 


Mar.17 


6  Apr< 


pApi 


Mar.i 
10  Apr.  II 

)  4 

Mar.14         18 

r.  10 


II 

Mar.a7iMar.28 


•\pr.  I 

5 
Mar.  2  9 

Apr,  II 
5 
19 


9  Apr. 


12 

Mar.  2  9  Mar. 
S  Apr 


Mar 
Apr. 


13 

20 
6 


19  Apr 

Mar.19Mar.30l 

Apr.  ipjApr.  13' Apr.  14 


Apr.  14 

7 
Mangt 
Apr.  I. 
Mar.ji 
Apr.  11 


4  Apr, 


14 

Mir«3i 

Apr.  If 

7 
Mar.31 


Apr.  ij 

8 

Mar.i5 

tf 

t 

11 


Mar 

Apr. 


Mar.ii 
Apr.  1 2 
5 

19 

II 
Mar.i9lMar. 


6\  7 

23jMar.i4 
IB  Apr.  14 

7 
11 

7 
Mar.Bi 


15 

f 
11 

8 

f 


Mir.t5 

«5 

f 

»» 

8 
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the' Revolution  of  Eafier  in  ijotb  Accomts, 


N0tt,  7  X 19  =  133,  X  4  =  J  n 
ti9X»8=j3i, 
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CHAP.    XV. 

all  ttfife  Pluses  on  the  Glohy  wbire  the  frimipa/ d^ 
f0dnmc9s  «f  Mmt  Ethffes  *t9ften. 

^O  |\«e  an  Account  of  the  tluef  PhAnomefl^$  of  a  SttiT 
2   £€li{^,Md«e^(Wi^fb€)4«cesinitiie£«rA,  idbert 
^y  wil  happeft^Vbilft  the  Shadow  of  the  Md6n  goes  altef 
i^ith  rhe  Earth, 

Let  it  ^  fi  M  re^fent  tlie  <^t)te  t>f  the  Etttli  revoMnf 

1^01  W^R  to  iBaft  by  ht  Diufnal  rnddoa  K^on  the  ilUil 

jft/f  teafcrc.  *  ^  ©»  ^  fc^n|  t^e  Nonh  f  ote  ;  bm  Aft  Soiitk 

ft)lt  llech  hid,  being  tuttued  )is  ixuidi  Icom  0  4»ft 

khe  otbdkr  fideJrom  us,  a^  P  is  6ii  this  fide  towards  us. 

ixn^tt  ffeihi(ipheft  of  ihU  Gidbe,  4e(fi  In  ^  ^ScSMkki^  bft 
liitt  which  is  enlighfen^d  by  the  Sua  ];  ifkerefrnte  0b^  ISM  mil 
4diredUy  and  perpendicularly  (liine  on  ilie  Cirde  H  O  iMi 
Hvkofe  Pbte  is  0^ 

And  tbnt  mky  -b^  R^y  rproVlBd)  Ml  A  c^pr^AtMd  by  aa  ^'^ 
tifei^ltStoto?,  thtfs  t 

Mark  the  Sun's  Place  in  the  Ecliptic,  and  move  the  M<ri- 
^ii^  Ifi  \hb  Kotl^on  till  the  Stints  Tlac6  be  in  the  Zenith. 
Hefefra^it. 

Now  all  thofe  Places  that  are  above  the  Horizon  are  en* 
lightened,  and  thofe  under  the  Horizon  are  in  Darknefs. 

The  upperPart  of  the  Globe  is  here  reprefented  by  xhtGrcle 
H©OB,  which  in  Proje<ftions  of  this  nature  is  called  the  H«- 
r/^o«  of  the  Eart's  enlightened  Disl(.  And  the  Bignefs  of  this 
Disk  is  to  be  eftimated  by  the  Angle  under  which  the  Earth 
is  fecn  from  the  Moon,  and  is  of  the  fame  Quantity  with  her 
Horizontal  Parallax.  And  P  0  G  is  the  Axis  of  the  G^obe. 
k  is  certain,  that  it  is  Noon  tc  every  Place  of  the  Earth* 
wtieti  this  Earth  comes  to  that  "half  of  the  Circle  P  0  S, 
which  is  Here  vifible  j  bccaufie  ihe  Sun  is  in  rhe  Plane  of  it. 


AI 


If  R  A«.a<S  C  0^1  A*  Iff 

k  f  HptthhmOimWzj  of  the  Cermr  of  the  htoan}$  Pe^ 
Mumbra,  defcri^binf^che  TtzA  B  /H,  on  cbe  Snrface  of  th« 
fiftnfi.  l%o*  the  BeanKphiere  of  ih^  Baf  th,  which  is  aalif  fat* 
cenM  by  the  Sun,  and  confeii|uecitiy  has  Day,  be  fuppoMl  to 
be  raifed  up  above  <ke  Savface  of  ihe  Scheme  ;  y  er  iheVajr 
A I  n  cikxsetved  to  be  conethn/  by  the  Center  of  ibe  Pe* 
Mofbra^  en  the  Plane  or  the  Disk,  upod  wfaieh  the  (sai  ^#» 
iriifliheiie  ftaods. 

Moreover,  iho"  P  ©  e,  L  ©  Q  Cth«  Ecliptic;  and  N  e  9g 
be  Ckciasin4Aeraid  eniiglicend  Heniifpbeve,  crciliniii  one 
aMxb^r  in  ®,  the  Pbinrdire<ftly  under  the  Sun,  they  aj)  r& 
peftoccbe  right  Lines  upon  the  Disk  of  the  Eanh,  <tifew 
Wider  cbefis  Cireles,  ws^^  thofe  which  are  the  ONhografAIdd 
Projedlon  of  thofe  Circles,  when  the  Jgye  is  fiipppfed'  (o  e 
diftanc  Point  of  the  Right  Line  which  joyns  the  Centers  of 
riM  <efA  aed  Sun. 

b1«pbilo,dlac  when  the  Oeiicer  of  the  MMeVMnnmbm 
la  oeMe  to  A  (nanely,  whee  the  penumbroiis  Cirele  coqcbei 
the  Eanb'Ss  Disk  arO}*cke  E^lip(eof  the  Sun  wiBbegtbio 
an  Inhabitant  at  O.  Now  he  that  is  at  O,  by  the  Diurnal 
Revolaiton  of  the  Earth  begins  to  enter  the  enlightenM  Hemi- 
fpbere  ;  that  is,  the  Sim  rifc^  to  him. 

Therefore  to  the  Inhabiant  of  ibe  Earth  at  O,  whom, 
firftof  any  Inhabitant  of  the  Earth  the  Penumbra  reaches^ 
the  rlfing  Snn  will  6cft  of  ail  appear  to  be  Eclipfed  in  its  up- 
per or  Weftem  I^mb- 

When  the  Center  of  the  P^numbi^  it  felf  comes  to  the 
Eactb  at  B,  ap  Inhabiunt  there  feet  the  Rifing  Sun  con|lIy£* 
diffed;  be^ufe  he  is  under  the  Center  of  the  Pennotbra  ; 
that  is,  if  the  Semidiiuyiecer  of  the  Altpe  exceed  that  of  the 
See  X  But  if  it  doth  not,  it  will  hp  a  Centr;il  Eciipfe,  ^q^ 
confeqnencly  Annular  to  him* 

He  tinclivea  at  C,  fees  the  Sun  i>ntrattj  Eclipfed  in  die 
Menoieo. 

Thofe  that  live  at  t  (when|he  Cent^  of  the  Penus^bra  is 
come  10  i)  where  ih^  whole  Penumbra  is  inrolved  wfilim 
cbe  Earth's  pisk  (and. this  always  Ivippens  when  thetru^  La- 
dcode  of  the  Mmm  is  le(s  than  the  Difference  between  the 
Semidiameter  of  the  Penumhcay  ^n4  the  Semidian>eter  of 
the  Earth's  Disk). will  perceive  an  .EcUpfe  of  the  Sun  to  end 
esche  lower  Limb  ef  the  rifing  Siin. 

N  2  When 
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When  the  Center  of  the  Penumbra  comes  to  e,  the  Ascis 
of  the  Ecliptic,  the  Sun  will  be  CcatralJy  Eclipfed  In  the 
the  Nonagefime  Degree ;  and  /» the  Axis  of  the  M^on  sW^y, 
is  the  middle  of  ihe  Univerfal  Eclipfe- 

When  the  Center  of  the  Penumbra  conies  to  G  ^ 
the  Inhabitanrs  of  the  Earth  at  M  will  perceive  the  E* 
clip  fe  of  the  Sun  ro  begin,  as  the  Sun  fees:  For  here  the 
Penumbra  doth  Uft  of  ail  touch  the  Disk,  as  it  ii  ready  to 
gd  our  of  it. 

And  Wrhen  the  Penumbra  is  come  to  H,  the  End  of  the 
Diik,  the  Spedator,  which  at  thu  time  is  at  that  Point,  fees 
the  fetting  Sun  (because  being  ready  to  change  Day  for 
Night,  he  goes  out  of  the  enlightened  into  the  darken  d  He* 
mifphere)  Centrally  Eclipfed* 

hnd  Laftiy,  He  that,  being  at  I,  receivrt  the  laft  ftroke 
of  r/je  Moons  Penumbra,  lees  the  fetting  Sun  as  it  were 
contiguous  to  the  il/oisn  in  its  upper  Limb,  and  the  End  of 
Ihe  Eclipfe,  both  unLverfai  and  particular  every  where. 
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la  my  C^mpleMt  Syftem  of  Aftronomff  I  have  (hewed  how  to 
Calculate  the  Times  and  Quancicies  of  a  Solar  Eclipfe,  both 
for  any  panioilar  Place  on  the  Globe,  and  alfo  the  time  of 
the  General  Eclipfe,  (hewing  there  the  time  the  Penumbra 
takes  up  in  in  its  Paflage  over  the  Eanh's  Disk  ;  but  the  La- 
titndes  and  Longitudes  where  thofe  Appearances  happen,  I 
have  pnrpofely  omitted,  then  intending  to  give  a  particular 
Traft  by  it  fcif ;  which  I  (hall  here  do  in  the  following  man- 
ner. 

And  fir(t  of  all,  you  muft  carefully  obferve  thefe  follow- 
ing Preliminaries. 

Krft,  By  the  1 7th  Precept  of  my  Gmpleat  Syfiem  of  jiSro- 
MMQT,  you  muft  Calculate  rhe  Times  of  the  General  ,Eclip(e 
for  the  Meridian  of  London,  and  delineate  the  Scheme,  to 
fliew  the  Pa(rage  of  the  Penumbra  over  the  Earth*s  Disk 
during  the  time  of  the  propofed  Eciipfe,  that  fo  you  may 
have  M  the  RequiGtes  in  readinefs,  as  you  will  have  occaG- 
on  for  them  in  your  following  Work. 

Secondly^  If  the  true  Latitude  of  the  Moon  at  the  equal 
Time  of  the  true  Conjundion  be  lefs  than  the  Sum  of  the 
Semtdiameter  of  the  Earth's  Disk  and  Penumbra,  the  Sun 
(hen  will  be  Eclipied  fomewhere  on  the  Earth  :  But  if  ie 
exceed  the  Semidiameter  of  the  Earth's  Disk,  there  win  ^ 
but  one  Angle  of  Incidence,  and  the  Eclipfe  will  not  be  any 
where  Total. 

a.  If  the  true  Latitude  of  the  Moon  be  lefs  than  the  Se<> 
midiameter  of  the  Earih  s  Disk,  but  more  than  the 
diflference  between  the  Semidiameters  of  the  Earth*s 
Disk  and  Penumbra,  the  Eclipfe  will  then  be  Central, 
and  there  will  be  two  Angles  of  Incidence. 

;.  If  the  true  Latitude  of  the  Moon  be  lefs  than  the  difife- 
rence  between  the  Semidiameters  of  the  Earth's  Disk 
and  Penumbra,  there  will  be  three  Angles  of  Inci- 
dence«  and  the  Eclipfe  will  be  Total,  if  the  Diameter 
of  the  Moon  exceed  the  Semidiameter  of  the  Si/ii,  o- 
ther  ways  Annular. 


Tkirdfy,  The  firft  Angle  of  Incidence  is  made  at  the  Sun 
b/  the  Axis  of  the  Mmu's  Orb,  and  by  a  Line  drawn  from 

N  3  thence 
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tBcHW  16  mt^  the  M^^ni  Orb  in  rfie  Center  of  efie  P^ntatn- 
bra  \vhtn  it  cuts  ih*  Circumference  of  the  Clrelfe,  tbtt  t«t 
ftmck  with  the  Stiili  of  the  Semidiim^ttri  t>l  the  Ettth*! 
Disk  and  Peniimbra. 

TBfe  iecoml  Anile  of  Incldenc*  U  thi6t  at  th^  Sun,  hy  th€ 
%%h  of  the  Moort's  Way  or  Orb,  and  h/  a  Line  drawn  frOifc 
the  Sun  to  the  Cehcer  of  the  Piinumbil,  when  it  cmstbe 
Earth's  Disk, 

The  third  Angle  of  TnciJence  is  made  at  the  Sun,  by  A* 
AxtsolF  the  Mooh's  Way*  md  hf  a  linedratK^n  frotn  the 
Sun  to  meet  the  Moon's  ^^'"ay  in  the  Center  of  ill*  P^nutn- 
bra  when  it  cuts  ihe  Perimeter  of  the  Circle  that  is  fwept 
#jrh  the  DiffeTeflCi&  oF  the  Semidiameters  of  the  Earth's  Disk 
fad  Penwmbra.  And  tbiere  sre  all  the  Varieties  that  etn 
happen. 

foui^ehi/t  That  the  Angle  Orient^  or  Altitude  of  thfe  Nona- 
IfWJmc  Degree  in  ProletSions  for  this  porpofe,  is  the  Angle 
made  by  the  Axis  of  the  Ecliptic^  and  by  a  Lin«  drawTi 
from  the  Sun  to  any  Point  in  the  Eanh's  Disk,  where  the 
Center  of  the  Penumbra  reaches  it  at  any  given  time. 

And  this  Angle  nnay  be  found  atal)  times,  by  adding  tit 
fubtrading  the  Angle  of  the  Moon's  Way,  to,  or  from  the 
Angles  of  Incidences  fet^erally,  a>  yotir  owei  Reafon  wlllfomi 
(iire(fl>  better  than  a  Multitude  of  Words  :  For  if  the  Angle 
of  the  Moon'i  Way  lie  within  the  Angle  of  Incidence,  then 
you  muft  fu btradt ;  buc  if  it  lie  without,  you  muft  add- 

And  by  ihts  Dtfcovery  which  1  have  made  in  the  f^ffU- 
fi4n  Method,  you  have  not  any  occafion  to  fitid  the  Latitude 
of  [he  h^oon,  except  when  the  Center  t^f  the  Pennnnbra  is 
either  in  the  Nonagefime  Degree,  or  Cemrally  Eclipfed  in 
th"fe  Meridian  j  and  then  make  the  Stmidiametet  of  the 
Disk  the  Radius  of  a  Liine  of  Sines  on  the]  Sedor  j  then 
will  ®  e  in  all  the  univerfal  Schemes  be  the  Co-Sinc  of  the 
Attitude  of  ihe  Nonageiime  Decree  or  An^le  Orient ; 
and  (p  c  the  Co-Sincs  of  the  Angle  Orient,  when  the  Cen* 
ter  of  the  Penumbri  is  upon  the  Earth's  Axis  j  i^lcb  two 
Jlnalo^ics  you  will  find  in  their  proper  plates, 

Wifthfy,  Thc^  Amplitude  of  the  Path  is  alOvkys  tliit  Arch  in 
the  Horizon  of  the  Disk  between,  where  the  AxU  of  the 
GJobe  cuts  it,  and  where  a  Line  drawn  from  the  Sim  to  the 
Place  where  the  Center  of  the  tennmbra  cuts  it  i  whicl:i 
ip^y  bp  meafured  6n  the  Chordsi  it^oa  male  iTit  Semidia- 

meter 
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meter  of  the  Eanb's  Disk  the  Radius  of  the  Chord  of  ^o^ 
iipoQ  ibe  Se^or.    Where  note, 

5fjr#ip(jPt  If  with  the  Altitude  of  the  Noiugetof  .Dftaii?e» 
and  the  Cufpof  the  Afcendant,  you  enter  (he  TaM^  of  |he 
Atgte  Orient,  wbf  re  you  find  cbem  to  meet  [q  the  Table, 
is  the  Lacitnde  of  the  Place  North.  But  if  you  fiaofiot  find 
ikfiQ  Uifoughput  all  the  TaUe,  then  enter  with  tj^e  oppelite 
Dryce  A/caading.  and  you  will  have  the  JUiitude  pf  cii« 
flacr  SoQih.  Si^cepi  in  the  Polar  Circles,  where  it  la 
dottbcful. 

Stvenibly,  If  the  Time  at  LpnJon  bf  lefs  than  it  i$  at  the 
Place  fought,  then  the  Place  lies  to  the  Eaft  of  l,pn4m ;  but 
if  ic  be  more  at  London  than  at  the  Place  fought,  thifp  It  lies 
to  the  We^  of  the  Meridian  of  London^ 

Migbtbljf,  Obferve  in  both  methods  for  finding  th«  Dife. 
rciicc  of  i^ongitnde,  that  you  always  fubtra<&  the  Righi  A«- 
ficrofion  qif  ihc  M$iium  CosU  ai  pmdon  from  theRighc  AfcriiCU 
QO  of  the  Modium  Call  at  the  Place  you  are  feeking,  and  tb« 
Rfmaiader  is  the  Diiference  of  Meridians  in  the  K^pUnm 
metfaod.  From  the  Eaft,  borrow  a  Circle,  if  yo«  cznnai  k^h^ 
craA. 

^  Alfo  in  the  FUffiJledUnmeihoA,  fubcradl  the  time  of  Sun- 
rifingyC^c.  at  London,  from  the  time  at  the  other  Place,  ayd 
the  Remainder  is  the  Difference  of  Meiidians  ro  the  Eaft  of 
the  Meridian  of  L^iiJw  ;  but  if  the  Remainder  exceed  a 
Semicircle,  or  ISC',  then  deduct  iSu"^  irom  ic,  and  the  |tje* 
mainder  is  the  Longitude  Weft  of  London. 

To  the  Sun-ri(ing  always  add  la  Hours,  and  to  the  nme 
of  SnQ-fciting  borrow  l^  Hours,  if  SuUraiSion  cannot  jbe 
made. 

Sintbfy,  When  you  find  the  Latitude  of  the  Place  by  the 
J^epltritn  method,  the  Angle  Orient  is  found,  as  I  have  di- 
re&ed  in  the  Fourth  hereof,  except  when  the  Center  of  life 
Pfnumbra  jiupon  the  £arth's  Axis  ;  and  then  ic  mi^  1^ 
done,  as  )0(}  will  find  in  their  proper  Places. 

But  at  any  other  time,  If  you  would  prove  my  Method  of 
findiof  the  Angle  Orient,  as  (hewn  in  the  Fourth  hereof; 
then  when  the  Center  of  the  Peoumbra  is  at  A  or  I,  0  A  = 
0 1  muft  be  made  I(.adius,  by  fa>  ing, 

K4  As 


Ai  the  Sum  of  the  Semidiamerer  of  the  Earth's  Disk  and  ■ 
Penumbn  ^  0  A  =  ®  I, 

Is  to  the  Radius  5 

So  is  the  Mocns  LaTitudc, 

To  the  Co  Sine  of  rhe  Angle  Orient,  or  Altimdc  of  the 
Nonagelime  Depree, 

When  the  Center  of  the  Penumbra  is  at  B  or  H,  then  ®  B 
=K  ®  H  muft  be  made  Radius,  And  when  the  Center  of 
the  Penumbra  i^;  ztdot  G  (in  Figure  i  )  then  ©<f  «  0  G 
muft  be  made  Radius  ;  that  is, 

Ai  the  Difference  berween  the  S^midia meter  of  the  Pe* 
fiumbra  and  Earth's  Disk, 

Jito  the  R:idius  ; 

So  is  the  Motfn\  Latitude  at  d  or  G, 

T&  the  Co  Sine  of  the  Angle  Omnt  at  that  Place.    - 

Exsmph.  h\  the  Sun's  Eclirfe,  'jft(I;f  the  4/A,  ^j'^o, 
in  the  Scheme,  Page  iSo,  the  AngU  e  ®J—  j*  19'== 
jingfe  Orient  ;  then  luppofe  a  Ptrpendkular  )et  fall  from  J, 
and  it  wil!  be  parallel  ro  ©  f ;  therefore  the  Ar^gle  formed 
thereby  at  rf  =  to  the  An^re  e(B  d  i^  ^9',  and  the  Side  ©  d 
is  known  ro  be  =  to  the  Difference  between  the  Semidia- 
meter  of  the  Earth's  Disk  and  Penumbra  %i  f* 

Now,  for  the  Moons  Latitude  when  at  df  fay  ^ 

As  Radius  90  00  lo.oocooo 

To  O  d  15H7  5.141075 

$oCS  L  at  J        ?   19  9  999191 

TiLat.  >  1364  3,141373   ^ii'^"- 

Then  for  the  Angle  Orietit, 

As  Semidlameter  X  =  ©  J  1987"  3.141076 

T*f  Radius             -^  90' 00''  so.oooooc 

S0  >  Lar.  at  d  1384  3.141  ij6 

Ttf  Cy.  4  Oric(it  3    %9  9  999c^o 

Lafil^,  In  the  Kiephri^n  Method,  the  Latitude  of  the  Plac* 
U  known  10  be  Nonh  or  South,  by  ibe  Table  of  the  Angle 
Orient,  as  diredted  in  the  Sixth  hereof:  Butfthenihe  La> 
tkqde  falis  within  the  Polar  Circles,  it  ii  doubtful* 

But 
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•  But  ite  the  ftmitftetdUm  Method,  the  Place  is  known  to  be 
in  North  or  Sondi  JLatirade  by  ihac  of  the  Ampltcude  of  the 
Path. 

For  if  the  yimplitude  of  the  Path^be  lefs  than  ^o^he  Larj- 
todeof  die  Place  is  of  the  fame  Name  with  the  Moan's  Lati- 
tade  ;  but  if  more  than  90*^^  'tis  of  a  contrary  Name. 

If  the  Latitude  of  the  Moon  exceed  the  Semldiameter  of 
the  Earth*s  Diskf  the  Sun  will  not  be  then  Centrally  Eclip* 
fed,  neither  on  the  Meridian,  nor  in  the  Nonagefime  Ue« 
gree.    Witnefs  the  Sun's  Edipfe^  June  11,1732. 

Tenfhfy,  Thefc  things  being  well  underftood  ;  and  alfo 
fappofing  the  Reader  to  be  weU  acquainted  with  my  Con- 
flcMi  Sjfiem  ofAjhrmomy^  he  may  now  proceed  to  the  matter 
in  band:  And  for  an  E^mple,  I  fliall  now  begin  with  the 
Eclipfe  of  the  Sun  that  bappen'd  the  4th  Day  of  July  1730^ 
noder  the  Meridian  of  Lcndon^  from  my  Tables  of  Sir  .{/kiif 
Newian's  Thcorjf  of  ibe  Moen. 


■■  J   I     n  '    »    ■ 


Th« 


ti 


Urj^moscopia. 


The  Time  of  die  rfic  true  C&njunBhn  of  ibe  Sun  tnd  M^w^ 
.ftcxordiiig  lO  tbe  Tables  in  my  5dieSu€4ftr0mtmy,§tM¥^iihmz 


h^iUui^it'd 


Henri 

Mimiuei 
Secoruift 


3 
4<> 


Longk-  ©- 


9    XQ   4^    11 

d  oj   11   32 

1  as 

1 


i  iJ'  4t  3^ 


Eq-Timi^Ff,  d 


Hours  1 5 

Minuces       59 
Seconds       4a 

Mcdn  Mdiim 
1  Equir,  add 

M^ox  Equated 
z  Equar*  fub. 
Al4?oft  Equated 
^  Equar.  fub< 

/i^Mif  Equated 
4  Equal,  fob. 
>  III  her  Orb 

Node  lub. 

Arg.  Lar. 
TnLu)Ra 

Reduta-  add 
Ecliptic  Place 
I 


3  It   17  o^ 


d  19  42  4a 

8  14  tj   ^4 

8  47  03 

12 


II  a?  14 

I     1£       I 

a  ^i 

-M 


>^9    17    It 


o      14  30     7 


X     |9  It   10 

10  19  57 

4  17 
16 


5  ^1  1$  5  5 


5  iJ  19  55 

V.37 

7  + 


8  55  50 
^  ^  4  54 
3  8  50  5(? 
l©ii  J7  ? 
o  I J  16  7 
o     i5  51   14 


J;^Qde    |\_ 
9  44  57 

*      T 
8 


—     9  4<^   $x 


1<5  42   14 

+         I  ao 

9-^2(5  44  44 
3©ji   17     3 


3   M   3t  03 

I    14  00 


3  11  17  *^3 
9   2^  11    11 


S  15  45   51 

ax  49 


4   ^7    ^« 


9      15  18   34 


o      10 

o;^5 


1 19 

I    i4f 


1   ^1    ^8 


H^ceiitiicUy.' 
Meaa  Anoin. 
4!  taelin.of  Lim 

7  r.^imple  Latir* 
I  Increment -^ 


r 

to 

15 
11 

3^ 

4 

^9 

98 

— 

0 

"3 

^i 

9 

16 

91 

II 

-^—65727 

o     10     1  19 

it      17  41 

—      2  1    44 

»     5 


>  /' 


Sq  t{edne.  ^dd       i    4    17501 
T&Time  ^ed.  fuk  ill     1 40  9  9 


o  7 
Proportional  Parr  add  i  5 
True  I-arirude N,D.    zz  49 


1^ 


Ua  AKa  f  car  m^  if^ 

Tiif  AeqnUitrfceiaf  faao4  acc^Ing  la  ibK  Book^  thuft 
be  fee  dbwn  chut } 

Iifmt  Tbnnntt  t^  At  dLMfcH  i7f«^  ^n^  }  i4  59  #• 

EifQiaoQ  of  Title  Mh              •«•  f  itf 

Apparent  Time  in  die  MoOn  •  Orb  i  1^  f^  %% 

Time  of  Redudion  fab.  and  add  i  ii 

Ap{)af^fttTinm5Bctipiic€Mjini6bion  t6  51    ^ 

of  Ae      t  Middle              ^  f<r  ^d  4^ 

TrM  Litlttiite  of  the  Moon  N.  D.  aa  49 
Ditf.  Hotta.  PAraNat  of  ®  aad  >  ^SeinkLd^  DiHc      53  49 

SemidiameterofcteSiiti           «^  •««  <5  ti. 

Semtdiameter  of  the  Moon            —  -^  14  5 1 

Sirin  is  SMiid.tif  the  ^ei«iiffibi<a,  add  and  fab.  90  41 
Sam  of  the  Semid.  of  the  EMh't  Oifk  Md  ftoamb^     $4)1 

Plflference              «             _             -^  X3    7 

Herethe  Sam  bekig  tiiofe^n  tbe  Mooa'i  Lttitude^  proftet 
an  Btlifift  ;  and  cbe  Olfierence  being  more  than  tbe  MoonV 
Utillide,^rovef,  the  PenDiUbra  will  all  fitl  ^icbm  tbe  Earth's 
Dbky  and  that  there  are  three  Angles  of  incidence. 


Anrie  df  ys  Orb  with  the  Ediptic  ae  0/ 

S#n  i  Dtdination  North 

kitlm.  Alis  £arcb,  and  Ari«  Ectipctc  =«/.  •  0  c 

Firft  I  of  Incidence  a/®  A»/9  I 

Motion  6f  half  Duration  =:  A/=  / 1  -•  4885'' 

Time  of  half  Duration  fab.  and  add 

Seeeod  ^  ef  {ocidMce  :s  /  <2  £  »  /  €)  H 

Motion  of  half  Duration  of  Centr  Ecl.sr  p/:=:/H 

Tineof  4ia(f  Ourauon  Centr. fid ifie  lab.  and  add 

Third  ^oftaddence  ^fQJ^f(S>G 

Morion  from  d  to/=  215" 

Tbe  Time  fob.  and  add  -« 

Angle  of  Direction  ==  LfO  C 

pittance  in  the  Earth*s  jix$s==:  O  C  1418'' 

Motion  from  C  to/  ^  370 

Time  the  Penumbra  is  pafling  from  C  lo/fub. 

Dift.  of  Center  of  Penumbra  in  i^JTii  of  Eci»=s(Seiij6"zz 

Motion  from  e  zof  109" 

Time  the  Penumbra  is  moving  from  #  to/fnU 

Now, 
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45 

d 

at 

?8 

0 

9 

ii 

a 

74 

so 

0 

81 

13 

z 

58 

3« 

^ 

JJ 

a 

48 

44 

1 

46  56 
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»4 

0 

S 

4> 
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9 

>J 

7 

0 

»5 

38 

tf 

10 

«3 

31 

76"  2S 

5<? 

1 

49 

? 

59 

m 


li 


SCO 


No»r,  by  Precept  ij^Psge^ti^  o(  my   €<^mpU4f  Sjfiem  of 
Aftrmemj,  projcdt  the  Diagram  as  in  Page  180, 


I 

^H  The  otatermoft  Circle  is  drawa  wiih  the  Sum  of  the  Disk 

^m  and  Penumbra  ;    the  neEt,  with  the  Scmldiamctcr  of  the 

^m  BMfth\  Disk  ;  and  the  innermoft,  with  the  Difference  of  the 

H  Paturnks  and  Diskf  all  upon  the  Center  0. 

I  n 

I  n 


Note,  The  Elevation  of  the  Pole  above  the  Plane  of  the 
Disk  is  always  equnl  to  the  DecHnattoti  of  the  San, 

This  you  may  i^rove  by  a  Globe:  For,  bring  the  Sun's 
Place  into  ibe  Zenith,  and  then  the  enlightenM  l?olc  will  be 
juft  To  much  elevated  as  is  the  Sun's  DecJinarton, 


Now,  according  to  the  Do<5krlnc  of  my  foie-cited  Book, 
1  have  found  at  L^nd&n,  when  the 


Eclipfe  firft  begins  at  Sun-rifing  L  I7JO,  Juij 
Central  Eclipfe  begins  at  B 
Meridional  Sun  Centrally  Eclipfed  C 
Ectipfe  ends  at  Sun- riling  t 
Nonagefime  Sun  Centrally  Eclipfed  c 
Middle  of  the  Ecliple  / 
Eclip(e  begins  ac  Sun  fetting  M 
Central  Eclipfe  ends  H  aE  Snn-fetflng 
Sod  of  the  Eclipfe  at  OSun  fetting 

After  the  Penumbra  has  comit^u'd  in  paiSng  7 
over  the  Earth,  i 


I,  To  find  the  Place  O  on  the  Globe, 
feento  begin  to  be  Eclipfed  at  his  Hifing  : 
the  Penumbra  is  then  at  A* 

f  By  the  I^epimmtHexhoi. 


where  the  Sun   i 
The  Center  of 


Uranoscopia. 


i8f 


OPERATION. 


D.  h. 

§ 

4r 

3  13 

58 

7 

5 

\6 

1   14 

3 

»3 

Sal 

10 

3 

"J  $7 

0 

109  31  4 J 

3»J 

28 

4$ 

ii 

3> 

0 

74 

lo 

0 

5  45 

0 

tfS 

35 

0 

Apparent  Time  at  Lmhn  when  the  Penambra 
firft  conches  the  Disk, 

Hqaation  of  Time  add  

HqoalTime  —  -*• 

Soa*i  Place  then  by  my  Tables 

Wi  Right  Afcenfion  -«- 

Apparent  Time  fr6m  Noon  add 
Sum^  is  the  Right  Afcenfion' Mid-Heaven 
Ws  Declination  North 

For  the  Angle  Orient. 

Firft  Angle  of  Incidence  =  L  ©/ 
Angle  of  the  Uom't  W;^y  =/  0  e  fub. 
R«iains  Angle  Orient  =s  L  O  e 

Enter  the  Table  at  the  End  hereof  with  the  Sun  s  Place 
S  22^  10/  3" ;  for  it  is  the  Cufp  of  the  Afcendant ;  and 
leek  in  the  fame  Line 
yoo  find  the  Altitude  of 
the  Nonagefime  Degree, 
which  is  the  fame  with 
che  Angle  Orient  68^  sj", 
and  it  will  give  the  La- 
titude of  the  Place  North 
a8*  aa' :  Or,  by  Trigo- 
nometrical  Calculation, 
in  the  adjacent  Diagram, 
ifice  4),  is  the  Equinoc* 
tial,S^,  a  Pan  of  the 
EdiDcic,  Ksx  is  a  Per- 
pendicular let  fail  upon 
the  Angular  Point,  and  cutting  the  Horizon  at  Right  Angles* 


As 


*>• 


Uk  iiM«te#i^iA. 


A*  C.t.  LmSK  Orient 

To  Radius 

So  C.S.  S  tt  \jvmi»iA$: 

ToC.r.  ^eaR 

Add  A. ce  AS 

Tp  $.  ^  OB  tt  R 
3oC^.4.aSR/.Ori9i« 
lb  S.  Lai.  Nonh 


(J8  35 
90  00 

ait? 
69  3< 


>-59354a 
lo.oooooo 


4<     tCqAt.  «.I4U^ 
28  i;^  9.6^6 i-ft 


Note,  This  laft  Aoalpgy  ^|^lies  ibe  Co  Sine  of  the  An- 
gle  <Si  oe  R,  which  is  the  Elevitionof  the  Equator.  There- 
V>re  Jxciwre  the  Co  Sine  ofvtht  Co  Sine  is  equal  to  the  SAPfe, 
|.fliajl  in  the  following  Wt>ck«lways,(*7,  Tothe  Sine  of-tlif 


Fot^b»  EK0efffncc  of  Isf^gimit* 

0     ' 

ili  Radius          «-i                  90  oo 
'S$  i.  LatUttde  Nonh              li  i% 
S«t.  Q  DedinacloQ  Nonb     ii  S9 

Sun*^  Right  Afcet>6oB           119  57 

fttm*  Ob*  Afc.  Afcead.         loi  94 

Sirfx                     90  00 

xo.oooooo 

R.  A.  nM.C.  tt  i-«i»^  313  a8  Af 

Dlff  Long,  to^c  Eafk  48    5  ,15  oilmiu^. 

Which  PitcHUls,  upon  the  Globe,  aear  die4Vcft  £ad  of 
the.  P#i;^  Gulf.   ^ 

&.  By  the  FtMmflttdigm  Mcifaod. 


OF& 


Ult  A  lt6t  C6»I«A. 


OPERATION. 


Krft  Attste  of  Incidence  L  0/  74®  10' 

4»flc  •!  DircAion  /®  C  f A.  1 5    T 

Amplitude  of  the  Pach  C  ©  L  ^9  tl 


«fl 


ARaclhis         —         *—  90  00  ffo.ooo«o« 

IVCS  Sun's  Dedin. North  2199  ^jy^StoB 

IrCl&KinpiicadeorthePaftfi  5^  H  9»f 09094 

%  S.  L«riL  of  die  Place  Kbrth  w  34  f.6^  79«x 

A]f.  I.    Note,  Draw  the  ifrci  of  the  Great  Circle  PO,  and 
yon  win  have  the  &i«bM»eM  Spkotk  TrSihgle  PSO,  ia 
which  are^iven  SO,  the  Amplitude  of  the  Path   39^  13^ 
die  Sun*s  Declination  (for  P ©  is  the  Suns  Diftance  from 
the  Pdle;  io'find  P  O,  tht  Ootnj^tetatm  ^f  ike  Cackode  9 
and  therefore  becaule  a  -Co  Sr«etfjrlsvp«n  a  CoSiMV  M 
ail  theTollowing  Work  1  always  fay»  To  the  Sine  of  the  la- 
titude df  tht  Place. 

Vor  (ht  DI  Aftnce  tXMmihm* 

^.9^.  i^^i3'fVd«icVltntoTime,is    4P  31 
Vrom  —  —  600 

True  Time  erf  Stm^ifing  5  10  i8 

TrmeihetiatL0iu^ftEA>.  i  58    7 

llMi.Oiflb«nce tif  Meridians  Eaft  a  u  axsa48o  5/ ij'^ 


t;    To  find  the  Place  B  on  the  Globe,  ^berc  the  Sua  is 
Centrally  Edipfed. 

1  •  By  the  Kftlmm^  Method. 


OPE- 


*»» 


,  y  K  A  N  O  S  D  Q  »  I  A. 


OPERATION. 


Apparent  Time  tc  Lcmdon  when  cbe  Ceniral  ? 
Eclipfe  begins  S 

Eqotdon  of  Tune  add 
Equal  Time  —  — 

Snnii  true  Place  —  .    -  — « 

Sun  s  Right  Afcenfion  '^ 

Apparent  Time  from  Noon  add 

Sum  is  the  Right  Afceofipn  Med.  GtU  Hi  ^^ 

Sun's  Declination  North  ai  39 


P.  b. 
3  15 

3  15 

S  aa 

nj 

aa7 


9* 

5  » 

IS 

59    ^ 

a?  I 

t 


For  the  ifiirf/^  Orient. 

Second  Angle  of  Incidence  a:  /0  B 
^»ffV  of  the  Moon's  Way  /  0  e  fub. 

Rem.  the  Angle  Orient 

With  this,  and  the  Sun's  Place 


^4     55 

'-  5     45 

59     10 


in  the  A(cendant,  SB  a 
Degrees,  la  Minutes,  x 
Seconds.  Enter  the  Ta 
ble  of  the  Angle  Orieni 
and  where  you  fin 
them  both  to  meet,  wi. 
on  the  Head  of  the  It 
ble  be  the  Latitude  g 
the  Place  North  36  D^ 
grees,  jo  Minutes. 


Or 


XJn.Kfl  O  SCO  PtJi 


Or, .^fi  CoIeuUtion^ 


m 


A«f#.  Z.  a:  S  H /.  Orient 

To  Radius  ^- 

ToC.^ffi4a|R 
Add  /.  oe  ;si  S 

ToS.  Z-a:tiR 
Soc.S.  z.<a  SR 
To  S.  Ltcitude  North 


59  lo  9-77$9olf 

90  bo  10.000006 

^7  4^  9-5^7309 

574b  9.801401 

1?«19 
«i     9 

57  40  Co  An  0I07  31(^0 

«i     9  9.994r98 

59  10  9*709730 

36  50  9.777^97 


For  the  Difference  of  Longirade. 


AiIUAkic  .  . 

To  /.  or  Latit.  North 
So  t.O  Declin.  North 

Son's  R.  Arcenlion 
Rem*  OhiAfp.  Afcen^. 

Stib. 
Ren*  R«A.  M.C. 
Ri.  A.  M.C.  sc  L(mdon 
Di£  Longit.  Esft 


lo^ooooe 

.  ^.87448t 
9.598711 

947S»03 


90  00 
%6  50 
11  39 
If  i& 
115  59 
9<^4«     » 

6  41  o'^+sdo^ 
341  26  ij  filb^ 
15  14  45  of  London^ 


i.'^yiht  Fkn^teeikm  Method. 

OP  BR  A.;i;j  ON. 


Second  Anttle  of  Incidence  =s  /  0  B 
An^e  of  Cftredion  ^f®C  fpb. 


R^  Amplitude  of  the  Pa^  ^  L^  ^^         49  4^ 


Now,  tf  from  P  you  draw  a  great  Circle  to  B,  that  it  bo 
the  Diftance  of  the  Zenith  of  the  Place  from  the  Pole  ;  apd 
lo^nd  ic;  Vmlialpc  given  as^bsfoiti    . 


Tb^u 


^f+ 


U  It  A  N  O  I  C  0  f  1  A« 


Then  fay, 

Aj  Radiui                 —  -           —  90  oo  lo-oooooo 

I  To  O  S*  O  DccHaacion  xi  %^  9.9^811^ 

S0  C*  S.  Amplitude  of  the  Pith  49  4^  9  Jo^Srt 

To  S.  LatimdeofdicPlaceNonh  %6  ji  9  77^* 

For  the  Diffefence  of  Meridians. 

Afccnfional  Diff  17  1 8  reducM  into  Time  is  1     9  ixfub* 
from  —  — •  600 

Tnie  Time  San-rifing  ii  4  50  48 

Time  then  at  Lmdim  fub-  %     9  A9 

Dilference  of  Meridians  Eaft  i  40  $9 

Which  reduc'd  inro  Degrees,  are  t%^  14'  45*',  ai  before. 
Which  Place  falls  on  the  Globe  near  the  Eaftcfn  C#jJI  of  thq 
Ifle  of  (^dU  in  lis  MedLierranean  Sea< 


3.  To  find  the  PUce  C  oti  the  Globe*  where  the  Sun  is 
CfmmSp  Ectipfed  in  the  Meridiant 


1.  By  the  IJry/fn«t  Mediod. 

O  P  £R  A  T  I O 


Apparent  Time  at  Lmim  1710,  ^ulp 
Equation  of  Time  add  -^ 

Equal  Time  —  — 

Sun's  Place  then  ^^ 

Sun's  Right  Afceufion  ^-^ 

Apparent  Time  from  Noon  add 
Sum  IS  the  R.A.  M,  C^/i  ac  Lembm 
Sun*i  Declination  North 


N. 


Now,  before  we  can  find  thfe  Laiiradc  of  the  Place^  «« 
muft  find  the  tiearcA  Dillance  of  th(  Cfgier  s{  fb£  fenum- 


3 


bnoo  cheAnsoT  tbe  Globe  lo  die  Sdipik,  wbidiis  dit 
bme  with  the  Mooq*s  Latitude  then,  at  R  C 

TherefiDre  io  Fispire  i ,  let  £d  die  PerpeiidiQihr  c  R  | 
m^  bcciide  it  b  pinlel  to  #0*    die  Angle  9cll  iM. 
fcooaraio  be  equal  to  the  Angle  #  9c^  die  IncUnadoo  oC 
Ae  civo«ix«#  9®  2x'y  and  the  Diftancc  in  the  iteir  of  dit 
GUie.e^  iaknovvn  1418",  to  find  cR  the  Moon*s  Lail^ 


At  Radint                      -^  90  00  io.ooooo#« 

To  dieDiAmceinthe  4irM»  G«  i4«8  s.iji^t^ 

So  €XS.  i.  0cR  9  11  9«994>7t 

To  r  R,  tbe  Moon*s  Latitude  1  ^99  3i  1 4 }  lif 

Now  for  tbe  Altitude  of  the  Nooagefime  pegref « 

As  Semtdlamecer  ofSsTtVi  Disk  ^  0  B     )li9    |.}o^o<i 
l^o  Radiiu  •«.  —  90^  00'  IO.O000QO 

So  ]i(iDon*t  Latitude  s:fR  1399    S.i4584r, 

To  CJS.  Altit.  Nonageiiine  Degree  ^4   19    9.^;6779  ' 

Make  0  R  the  Radius  of  a  Lindof  Sinei  on  the  Sedlor^ 
and  take  c  R  in  your  Compafleit  and  apply  ic  to  the  Line  of 
Slbes;  (hall  give  the  Sine-Complement  of  tbe  Angle  Orienci 
or  Ab^de  of  the  NonageGme  Degree,  which  in  thii  cafe  if 
^5^  41^  whofe  Complement  it  64^  1/,  the  Altitude  of  the 
Nonageiiiiie  Degree  foughr,  and  is  the  (ame  with  (he  CaU 
culation. 

Kow,  yon  are  to  obferve,  chat  the  Place  of  i he  Sun  at  the 
given  time,  is  alfo  the  Cufp  of  the  hiidium  Cmli ;  becaufe  he 
b  now  upon  tbe  Meridian  oJF  the  enquired  Place  :  Therefore 
his  l(kbi  Jfemfm  114^  i\  is  alfo  the  H^bi  Afginfint  of  tb« 
Mid  Heavea:  To  which  we  muft  find  the  Meridian  AmiU, 
by  tbea9tfa  tiMem  of  my  CmfUsi  Sffiem  $f  Aftrnmi^f  and 
by  fnkkm  g^  the  Diftaace  of  the  Sun,  or  Msd  Heaven 
(which  iaal  ooe)  from  tbe Noaagrfime  Depoe^ 

Then  having  fonod  d^  Nooagf Jme  Degree,  add  9  Signs 
to  it,  nod  yon  will  have  die  Gulp  of  die  AfcendaM  at  the 
place  foo^c    See  all  tbe  Work  ta  its  prder/as  fbllowf* 


Ox  t^ 


1^6 


XjKhNpSCOPiK^ 


Far  the  Meridian  Angle  fay^ 

Am  Radius  —        —  ^0  oo  lo.oodfca 

'fo  S.  Obi  iquicy  of  the  Ecliptic        xj  i^  ^<J0O4O9 

So  C.S.  iW.C.  —  ©  R,  A.  ^5   51  961072.9 

To  CS.  Mifidim  Angle  So  39  9.%  ts  e^S 

For  Dift*  Mid  Heaven  from  Nonagefime  Degree, 

H;  Radius  — «  -^  90  00  lo.ooooM 

H*  Cr,  Altir.  Nongcf.  Degree         6\  19  9.68x0^) 

So  C-$*  Meridian  Angle  So  39  9*Xi^f68 

IV  &  Dift.  M*C  a  Monag.  Degr,       4  31  8.898^5 1 

Now  mte,  U  §^il^m^^  fab; 
che  Sun  be ialVi^^Hr  O  ^  add 

This  Di  ft  a  nee  thus  found   to,  or  from^  the  Sun*s  PUcev 
gtvesihe  Nonagefime  Degree  at  ihe  PJace  required* 

OPERATION. 


Sun  in  the  Mid- Heaven 

Dift.  of  11  from  the  Nonagcfime  Degr,  fuh. 

Nonagefime  Degree 

^dd 

Cufp  of  the  Afeendani  at  the  Place  feughc 

Now,  for  the  I-atitude  of  that  Place. 


f  ♦ . 


S  22  16  %S 

4  53  00 

^  r?  41  3^ 
3  00  00  00 

6   17  43  l§ 


As  C.t.  /.  R  nt  tt  ^  Orient 

T»  Radius 

S»  C.S.  ai  III 

To  C.t.  LK£i  m 

<4 
90 

19 

00 

4+ 
48 

9,68zod3 

lO^ODOQOO 

9.,788.s8 
10. 19^79  i 

AniUKea  m. 
Aagh  ni  aioe 4" 
Angle  R  a  OB 

9 
JO 

J»^ 


^ 


As  S  z.  R  ia  «| 

ToS.  LKf^ct 
So  C.S.  Z.Riri^ 
To  S.  Latitude  North 


16  4^8  Co  Ar.  0.345941 

50  17  9.8^5047 

64  19  9.63688^ 

47  40  9.8(^8874 


Bat  if  the  Laiitttdeof  the  Place  be  South,  and  the  San 

•    JS  ^^  tfmi  1^  add  7  the  Diftance  of  the  Snn  in  th* 
/"  dVS«?  X  V  02r  fub.5   Meridian,  from  the  Nonage- 
€me  Degree,  to,  or  from  the  Sun's  Phcc,  gives  the  PlapTof 
tbt  Nouagefinie  Degree, 

For  i&e  Longitude  of  that  Race.  '    , 

o        t         If 

R.&.  MC.  114     5     o  =  to  the  Sun's  R.  A. 

R|ghcArc.AI.C       4  53  15      sx  Lcndon. 
I)i£Longit.       109  11  45      to  the  Eaft  of  Loim{0II. 


o  3 


a.;3Bf 


r 


>f 


V  It  4  IT  O  S  CO  p  j4> 


%*    By  the  FUmftecJim  MeEhod« 

OPERATION, 


As  the  SemidUmcter  of  ©*s  Disk 
To  Radius  — -  '— 

So  Dift.  in  rhe  BMrth"%  Axis 
To  S.  Dift.  0  in  Mend,  z  Vcitac 
S}Jt]*s  DedinatiDn  ^dd 

&^m  if  tbr  Mnrade  of  the  Place 


The  Time  is  fh^rt  Noon  =» 
^ime  ac  L^^ndon  fub. 

Difference  of  Meridiani  7     itf    47 

Which  rcducedi  is  109**  ii'4s''[othe  Eaft  of  L^ndm*    Thil 

Place  falls  on  the  Globe  xnQreMt  T^trtsiy. 


po«   oof 

1418 

11     jU 

J.J09O68 
10  000000 

3iSt<J97 
9.6416151 

47    41  North. 

>f  Mcrldjani. 

h.     ' 

n 

3.4    00 

00 

11 

4.  To  find  tfip  Place  i  on  the  Qlobc  9  ihi^t  is»  where  the 
Center  of  the  PmumbwM  is,  when  thofe  that  live  at  i,  fee  tho 
^Lipfe  end  at  Sun-rilingp 

1.  By  the  Ksfierim  Mpthod. 

P  P  E  R  A  T  I  O  Nr 


Apparent  Time  at  L^picn^  Jufj 
Equatioq  of  Time  add 

fqual  Time  'tt 

un'i  PJace  then  by  my  Tables 
flip's  Ki^ht  Afc^nli^n 


)   16  4&  36 
S   16 

16  55   51 
^  11  16  50 

U4     5  ^ 


ApparCRE 


Uli4llOSCQ>IA#  i9^ 

h*      •     • 

Apparent  Tune  from  Noon  add  i^t    9  oo 

Son,  is  the  FLA.  M.  Cmli  6  14  00 

Snn'i  Declination  Noftb  ai  38  00 

For  the  Angle  Orieou 

Third  Angle  of  Incidence  ^f(S>d  014 

An}(le  of  the  Moon's  Way  /®  f  Tub.  5    4S 

Remaint /.Orient  ^$9  i  3    S9 

Or  thus,  for  its  Complement. 

^rom  ihe  L  R  O/,  that  is,  90®  +  /.>*$  Way  9s    4s 

SoUdie /./0iilie  34/ Z.  of  Incidence,  9    14 

Remains  the  Z.R0i<  8tf    31 

Now,  with  the  Smi's  Place  Cgmur  %%^  16'  ^q\  being  the 
Cafp  of  the  Afcendant,  and  the  Angle  Orient  3^  29'  enter 
the  toDowin^  Tables :  But  becaufe  they  cannot  be  found  to 
tofwer  therein,  is  a  proof  that  the  Latitude  of  the  Place  if 
wiAin  the  Artie  Circle* 

Or,  by  Trigonometrical  Calculation. 


O4  QPERA^- 


Tl«!«i«citoa»iiijr 


Sd  Cft  r  ^/tongitodTc 

From 

Sub.  Z.oer*^ 
>i  Z.  R  T  oe 

As  S.  R.  r  ffi 

To  S.  Z.  R,  T  oe 

So  Cf.  Z.  R  ffi  T  Z.  Orient 

vTo  S.  Lac  Nonh 


'9  29  I  I.J  1 5  j>^ 

96  00  10.000000 

67  43  9.5^«85? 

«S  41  8'.3652<i 
180  00 
91  19 
%^<  29. 
d7  50 

88  41  Co  An  0.000115 

67  50  9.966659 

3  29  9999197 

^7  37  9-9^59^5 


Now  fay, 


AtlUd^pf*  90  00.  r^     16.000000 

Tdf.tac^orth  67  3/'  10.385282 

So /.  ®  Decl.  North  2138  9-398B54 

To  S.  A»  Differ.  74  **  9.983636 


For 


For  the  Difiefence  of  Loagirade. 

Stia*s  Right  Afcenfibn  114     5  ' 

A(cen.  Difierence  fob.  74  )^       -  •  •  a     • 

X  Ob.  Jfcen.  Jfeemtsmi  39  45  +  360^=^  399^  4J 

3sbbi     ':  OC^  0<^ 

Rem.  H.  -4.  M.C.  '     \^'  4i 

it-il^M.Cif/iarL^mfoifab.       6  14 
Di£  Longic  EjcH  of  L^ndm  303  29  Weft  S^""  3 1 ' 

2«  B]r  th^  FUmfi$fdUn  Method. 

OPERATION. 


Anf^  of  DfreAion  =  /©  c  1 5     7 

Thifd!  Afigle  of  ItKiiI^nte^/^    9  i^  fub.  ^ 

Amplitude  of  the  Path  =3  /  /  5  53 

^  Radius            -*-  90  00  10.000000 

To  C.S.  Smii  Declinatiofi  ii«  ^(4  ^i96%i^ 

So  CS.  AttrpRtudfc  of  thePath-  5  n  9-9977o^ 

To  S.  I^tthtttle  North  <^7  3f  9^9^19i4 

For  the  iDifAfenceof  MltidteiMr 

h     '     •* 
AIcJDi£74oii'inTImeLis  4.57  x8  fub. 

Fhitti  -*•  d' 00  <J(>' 

Sxin  nfes  ac  13:    2  3« -f^x^hdonu 

Time  at  London  t6  46  j<?^ 

Rem.  Di£  Meridians  Eaft         20  13  5^ 
Which  reduced  into  Degrees,  are  303^  29' :  Which  Place^ 
fafls  on  the  Globe  in  the  unknown  Nonh  Sea  beyond  Hui* 
fim\  Bfjf.    This  is  the  moft  Wefterly  of  all  where  the  JEr. 
clipfc  is  feen. 


^ro 


9991  UA4ir*$eo  »i  a. 


-^-<» 


€•  To  find  tte  pUce  #  <ni  the  Globe  where  die  Sun  ik 
Cemrily  Bdipicd  in  the  Nonet^sfime  Degree^ 

I.  By  the  JCf/MM  Medkxi. 

OPERATION. 

d.  ^     '    *• 
Apparent  Time  at  Lmiwi^  1^30^  ^ti^  i  i6  ^x    j 

Equation  of  Time  add  516 

Equal  Time  —  3  ^^  $7  19 

Son's  place  then  ^  S  xi  16  57 

Suns^igbijifat^m  —-  114.     5     o 

Apparent  Time  from  Noon  add  159    o  45 

5iim  b  the  !(•  if.  M.  CWi  tit  London  7     5  45 

Soms  Declination  North  2,1  38    a 

J^*s  Lat.  —Dili  in  Axis EcL0c  nearly  1 976"  21  j^t 

Now  fay, 

AtheSemid^ofO'^Disk  3119'^           3.509068 

n  Radius                  — -  9o<>    00'         f 0.000000 

S9  Moon's  Lat,  s  0  #  1376              3-t386iS 

T#  CS.  Alti  Nonacef.  Degr.  64     47            9*^^95SO 
Sun's  Places*  MuNonag.  3^*21     16    57'' 

Add               %  00      00  00 

Sum,  is  Cufp  of  Afcend.  6  22      16  37 

With  this  Afcendant  Uhrs  21^  i^  57'^  and  the  Angle  O- 
rieot  enter  the  Table  following,  and  they  wiO  gi?e  the  Lati« 
tttde  of  the  place  North  4^^^  ^S  • 


Or, 


y  R  A  N  »  S  C  •  »  t  A. 


to| 


JhCt.Lfi  11  «  Orient 

^4  47 

T*  Radios 

po  oo 

St  CS.  X5  fll  Longlnidc 

at  17 

Ttf  c  /.  L  R  a  oi 

i«  58 

Add  (_  R  il  a  oe 

15  29 

ZL.Ra« 

50  »7 

p.d7lp47 
10.000000 

10.195345 


AsS.LRoeii  t^  sSCailr*  a34)449 

To  «.UR  •  li        50  17  9.S87091 

80  CJ«  L.R  HI  iA       64  47  9.61945) 

To  S.  Ladcttde  Nor.  46  if  9.85999S 

NowyoamnftfiodtfaeDecUmtioiiofdieCisfpof  ^e  4. 
(ccndtBC 


As  Radiiif           -w  90  00  10.000000 

ToS.OUi^iiy  %i  19  ^.teOAoy 

So  5.  Loogicade  io  UkrM  %%  17  9*57^5} 

To  S»  Oeaaoatipn  Somb  841  9.179^^ 


*H 


«rkiA^v$^^>li'i 


For  the  Ri^  Afoeitfdn  of  xbk  •  Arcendant; 


As  Radius  — 

To  C  S.  Obliquity 
$0  $.  Longitude  in  Ubru 
To  $.  R.  A.  a  Libra 


oo 


90 
13  If 

10  V^ 


10.000000 
9.^52451 
9.611561 

9575014 


1^0  00 

loo  3^  l(.il.  Afcendanc 


For  tlie  Afcenlioiial  Difference. 


As  Radius 

To  t.  Latitude  North 
%o  f.  Declinat*  South 
To  S.  Afcen.  Diff. 
R.A.  ofArcenrd.  add 
Z  Obi.  Aft.  Afcendant 

$hb. 
R.Afc.  Mh/.tV/» 
i(.  jlfcett.  at  London 
Diff.  Long.Eaft  of  Lemtdn 


ft.    Sjr  the  IViP9(^fi(Mf»  Methodi; 

The  Fourth  ^rc^t  snuft  be  taken  from  the  Son^  Diibmce 
from  the  fame  Pole  chat  the  Moon  is  next  unco  ;  i.  e.  If  the 
Moon  hath  North  Latitude,  take  it  from  the  Sun's  Diftance 
from  tl)e  North  Pole:  If  the  Moon  bath  South  Latitude^  uke 
it.froifkthe  Sun's  Diftance  from  the  South  Pole^  and  the  Re* 
mainder  is  the  Fifth  ArcL 


90  t)d 

10.000000 

4tf  ij 

10.011485 

841 

9  183907 

9  14 

9.105391 

loo  36 

ios  50 

po  00 

lip  $0  ^ 

7  5  45 

nil  44  »S 

OPERATION. 

As  Scmid.'Of'tlrt? Birth's  Di$k         3^19''  J.JtJ^OSS 

To  Radiin              —                 90    00  to.ooobOo 

SpDift.  ©  fin -<^j:// of  Ecliptic        1376  3.138618 

To  S.Azim.  between  0&f^fr/fx  15     13  9*629550 

in  Cpmpl.  640  47'  is  the  Altit.  Nonagef. 


Note, 


Note,  If  the  Diftance  of  0  from  the  Vertex  be  lefs  thm 
the,  gl*s  Qedinarion  Nonh.-'Thfn  the  ^istp  the  Notth-}  #- 
tberwife,  to  the  South  of  the  Periex. 

^    '     ,.:r  i '  -  ..  s    i  r    . 

As  Radius  -^   -   '    *— ^  90  o^o  lo.oacood* 

To  C.S.  IncIiM.  Axis  Globe  and  AxisEcIip:   9  "zi  ^.9/94171- 

Soe.Q  Dift.  k  Verux  in  thgt^fl^gefl;  ^^  %y  13,  9-^7*94? 

To  e.  of  the  Fourth  Archful).  t^  5$  9.667  ii« 

Sun's  Dift.  from  t^^  Nopb  Pole  68  1 2 

Remains  the  Fifth  AQh^   T 


•'I 


1    43^7 


^Niw  fiey^. 


As^.'S.  tbePounh  Arch  24  55  Co  Aa    0.04A4129  *  <; 

Tb  <?.  $  the  Fifth  -^-      43  17  '    •      ^  p.Stfo^xi  j^ 

So  C.9.  ©  Difl.  a  Ffr##x  %y  13  9,95610*,./. 

To  &Lat,  North  ^     46  14  '  •'       9.859816  'V 

For  the  Difference  ofMeridiims. 

As  S.  Fifth  Arch  —  4J  *7  Co  Ar.  o  161588 

To  5*  the  Fourth  ^4:  5V  '  9*6i4^p[t« 

So  e.  Indin.  of  the  two  Ax€$  -  9  ii  9  i^iT^flSf' 

To  /.Hour  ^  NMrmwhcn  G  in  NMup.    S  46-  ^M4^S^^* 

Given  Time  is  6h.  5  a' 3 '^  CcuHpicm^at  =^  7  h.  7' jjV. 
reduced  into  Degrees,  are  106^  59'  i  ^"  >  added  to  the  Hour' 
from  Noon  in  tfic  Nbaagefime  Degree  5^  4^',  maluQS.  ixj^ 
^^'o^  i  wliidi.is  tlie.  Difference  of  Loi^git«det^«iboE|ft/. 
of  Lind§n  I  which  Place  Calls  on  the  Giobts-in  Gre0t  T^r^rj^  > 


V  •!!  V    .■ 


S.  To  find  the  PUre  M  on  the  Globep  when  the  Eclipfe 
ii  feen  to  bcfttn  at  Sua-fctung^  and  the  Cenier  of  the  Pe^ 
nyoibra  It  then  it  G* 

I  •  By  the  KefiwrUn  Method. 


OPERATION* 

ApptremTtnae  at  Lmdm^  t^io^fufy 

Epilation  of  Time  add 

Eqwii  Time  —  -* 

Sub'i  PUce  then 

Sun's  Right  Afccjifion  — 

Apparent  Time  from  Noon  add 

Sum  1*  the  S^.A.M.  Catli  at  L&ndm 

Sun's  DeclIoatLon  North 

For  the  Angle  Oricnr. 


i 


d.  h. 

* 

^ 

3  «7  4 

5* 

i 

t« 

?   »7 

lO 

lO 

S  It 

IT 

26 

"♦ 

« 

0. 

15* 

'? 

JO' 

to 

*9 

50- 

11 

58 

0 

1 


Third  Angle  of  Incidence  /  O  G  j?     1 4 

Anple  of  the  Moon's  Way  add  /  ©  r  545 

Z»  IS  the  Angle  Orient  ^G©r  14     55^ 

StttiV  Place  and  Setting  is  ©  aio  1 7'iS/'  j  therefore  the  A- 


fi^adinc  is  VS  ii^ 


t%'K 


Enter  the  Table  of  the  Angle  Orient  with  i4«  59',  and  the 
Afccndani  VS  11^  17'  ^B'*,  and  they  will  give  the  Latitude  of 
\he  Place  North  57*  jj' 

Or^  by  Calculation. 


Ill  Cf- i. cc  VS  r  Ji- Orient  1459  10.57145? 

To  Radius            —  90  00  icooo^oa 

SoC.f.  VS  r  LonRiiude  ^7  4^  9.578851 

To  C#-  iL  VS  r  R  84  II  9.006400 

Sub,  ^  VS  Y  cr  Obliquity  il  19 

Eemaini  the  iL  cc  v"  n^  ^04^ 


Mi 


AfS.  AViVll 

ToS.  Z-cevSr  R 
SoCS.^oevS  y* 
To  S.  Lacinide  North 


AsRadiui  — 

To  t»  Lacimde  North 
So  r.ODedia  North 
To  $•  A*  DiWrcncc 
Sun's  Rif  he  Arceofioo  add 
ObL  Ddc,  DeTceiid. 
Add 

R«A.  hLCdUuLmUn 
DiCLoogicE^ 


84  11  Co  An  oAtt»s9 
<o  43             9.940!6i» 
14  59              9.984977 
J7  5»              9-9»78»» 

Slice  of  Loa^nAk 

0       • 

I0A00009 

$7  )i        latoAMt 
»«  381           9.59*3  5* 
J9  II            9.8<W$99 

114    < 

»55  «7 
96    0 

»41  «7    •• 

■0  t9  30 

»1*  57  l^lionLmim 

*^ 


U  n^i^p  9  jf  9  f^.Al 


2.    By  the  Flanijflficdtan  Method. 
OvilBiATlOIf. 


The  third  Angle  of  In(i4€ncjr/  QQ     9  1 1 
Angle  of  Direi^yo  ^  O  C         tf    f\^ 

Z,  IS  the  Amplitude  of  iM  ff^A^  .-        14  ^% 

As  Radius  — 

To  Co  S.  0  Declination 
So  C,S,  Amplitude  of  th>  C^tk 
To  S.  Latitude  North  .  ,^ 

Afcen  Difference  in  Time  is  ' 
Add  -         .   ^. 

Time  of  Spn-fettiog 
Time  |c  l^ndon  U  ^ 

DifFcr^ce  of  Meridians  ^      ' 

Which  recfueed  into  Digrees  and 
30/^  to'the  Eaft  of  London^  as  before. 

This  is  the  »()f^  £ji^«^Iy  Pf.  lUi  M^hece  the  Eclipfe  was 
fcen. 


90  00 

1 0.000000 

XI 

?8 

9.968178 

*4 

11 

9-9595J9 

57 

"      - 

9.9*7817 

% 

KSU" 

6 

0    0 

8 

i^u-ir 

14  Hows. 

17 

4,5i 

IS 

31   U> 

Mimites,  ve 

»3»»  J7' 

7.  Td  fiA4'>th^  PI^c^  <»*  ^c  Globe,  whjere4i^  Sun  is 
Centrally  Eclijpfed  at  his  Setting;  the  Ceiltier  j^t  fh^  pe- 
numbra IS  then  at  H*  '        . 


I  by  the  K/fltrian  Metbod. 


OF  EH  AT  10  ML 


J^4 


Apparent  Time  at  London  1730,  July 
Equation  of  Time  add  — 

Equal  Time  -*- 

Sun*s  Place  ^ 

Suns  Right  Afcenfion  -«• 

A||>arent  Time  from  Noon  add 
aUmt'is  the  ^jght  Afcenfion  ^f.  Cmli  at  London 
Sun's  Declination  North 


B.  h. 

/ 

« 

5  18 

4341 

5 

i5 

3    18 

48 

57 

e  iz 

21 

»♦ 

114 

9 

0 

280 

55 

«5 

35 

a« 

15 

%i 

0 

For 

Urma6sco>i^ 


«»f 


For  the  An^lf  Orient. . 


Second  Angle  of  Incidence  H  0  /  ^4    55 

Angle  of  t&c  Moon^s  Way  add  f<S>e  S    45 

Angle  Onto  ^  H  O  ^  Ifo    40 

Wicfa  thts  Angle,  and  cbe  Sun*s  opoofite  Place  VS  it^  11' 
14"  (it  being  now  the  Cilfp  of  the  Afceadahc,  becaufe  tho 
Sun  is  fetting)  Enter  the  Table  of  the  Angle  Orient,  and 
there  you  wifl  find  the  Latitude  of  the  Place  9^  t ;'  North. 

Oi"^  by  Calculation. 


^Z 


As  C^,  Lt^'*  i-  Orient 
To  Radios  — 

SoCf.VST 

ToC<iZ.vsrR 

Salx  Z.  VS  r  oe  Obliqnity 
Remi.  ay* K 

AsS.LVSrR 

To  SLoey^R 
S0CJ.L  r  Vice 
To  S.L»inide  North 


70  44 

9'54J»i9 

90  «o 

laoooooq 

<7  ^9 

9.580084 

4»  4* 

10^49^; 

»i  a? 

19  11 

41  41  Co  Ar.  o.\€i66% 

99  It 

9.l»758» 

70  4X 

9.51990 

9  «J 

9»05J<I 

For 


kta 


tkKU^%t6>ii. 


For  iht  Afeenfionil  Di^ffiice,  fiy; 


At  Ridius  «*# 

To  #.  Laticude  Koith 
So  r.  0  Declinat.  North 

mn'k  R.  Akefi£oo  #4d 
Obi.Otffc.  I>B^a(iaiic 

Add 
R.A.M-CWi 
R.A.  MC^/i  9iLmdm$ 
DiS.  Longlmdc  Eaft 


90  00 

tcooevoo 

9  M 

p.tiiStf 

11  38 

9-5983J4 
&8l0i6t 

I4>^ 

114    9 

»»7  5» 

90    0 

ao7  51 

oU 

85     4  1 

IS 

i^i  4^  4S 


1.    By  the  FlmailHiM  Method. 
OPERATION. 


Second  Angle  ^  tii€id«fi€e  H  9 /       ^    )  f 
Angle  of  Diredian  add    /©  C  is      7 

Amplitude  of  the  Path  H  ig)  d  80      a 


As  Radius               —  90  00  10.000000 

To CS.  Suns  Declination  ai   38  9.968178 

SoCS.Amplitudeof  thePath  80    1  9*^3^iS 

To  S» Latitude  North  916  9.207113 

iFor  the  iDUference  of  Meridians. 

The  Afc.  Differ.  3^4*' "iti  Time  is    o  14  4% 
Add  *<  t^    o    « 

Time  Sun's  fetting  6  14  4^  4"  H^wrs. 

Thm  «t  JLoiNi^  fjitx  184341 

DiiF  Meridians  Eaft  n  31     7 

\(riiiGb  reduuced  into  Degrees  and  Mimieei, 'are  ifi^  41 
45^£alt,  as  before.  This  Place  falls  on  the  Glot>e  ficalrlb 
Ides  i$  hs^ejt,  Eaft  of  the  PMiffim  UUnds. 


9.  B] 


U  a  A  N  0  f  c  o  >  I  ^  9(1 


8.   To  find  the  Place  on  the  Globe,  where  the  Son  fcit 
as  chc  fidiple  ends  The  Cenccr  of  the  Penambu  is  ch «  as  U 


1.   By  the  J^flmsm  Method. 
OPERATION. 


9 
i 


4,  (u 

Apparent  Tine  at  l^dm^  1730,  Jttlf  3  19  5$  ti 

Equation  of  Time  ad4           ««»  %  t^ 

Equal  Time                     «-         '•;  )  so    o  39 

Son's  Place  then                      -^  SB  2  x  14  16 

Son's  Right  Afcenfion  114  ix    o 

Apparent  time  from  Noon  add  198  50  4$ 

Som,istheR.A.M.Crtfatl.Mii0is  SS    ^  4f 

Son's  OfdiMiion  North  ^<  19    9 

For  die  Angle  Orlaot 

ft      - 
Firft  Angle  of  Incidence  I  ©/  74    ^t 

Angle  of  the  Moons  Way  •  0/        54$ 
AoglaCMeoc«»I«f  80     s 

Wkb  ifcis  Angle,  aftd  with  the  OQfgfm  Wacf  ^  ^ 
Swf•s^^^4'I<^1^iogtheC>lfpof|*ftAte^  #mr 
the  Table  of  the  Jit^  Orum^  aqd  they  wifi  gi?e  the  Uti- 
ttdtof  thePJtft  t'^'  WffOiip 


Jf*  ^f 


Hi 


U  R  A  M  d  S  C  O  F  I  A* 


Or,  by  Calculation. 


Ms  tt.LtyiatLOntnt 

To  Radius  -^ 

So  CS.  VS  T  Longitude 

ToCr.LVSlcR 

Sub.  L  VS  r  OB  Obliquity 

Rem.  L.  OB  r  R- 

'As  S.  L  VS  T  R        ■ 
ToS.LoeTR 

TbS'LuinideNOfdi 


80  i 

9*141^10 

90  00 

10.000000 

67  9tf 

9.581001 

H  3P 

10.338391 

aj  a9 

1  10 

14  39  Co  Ar.  0*379787 
1  10  8.308794 

So     5  9*236073 

o  19  7.914^54 


For  the  Difference  of  Longitude. 


Jls  Radius 

To  #.  Latitude  North 
So  t.  0  Declin.  North 
To  S.A.  Difference 
Sun^s  R.  Afcen.  add 
ObLDefc  Defcendanc 
^   Add 

1(«  A;  M.C.  at  LoMlm 
MI^Lopginidsfial 


90  00 
o  29 


o 


37 

ift 

114  IX 

104  24 

90 

»"ad4  »4 

53 


o 

o" 
*45 


?$I  ^<  If 


lo.oooooo 

7-916134 
9597985 
7.S24II9 


t.: 


U  {I  A  V  O  S  C  O  P  I  A*  91}^ 

%•    3y  the  FlsmfteedUm  Method. 


Firft  AQgle  of  Incidence  O  O  /  74    ^o 

Angle  of  Diredion  /  0  C  15^7 

$um,  is  the  Amplit.  of  the  Path  89    17 

As  Radius                    -^  90  00  10.000000 

Tq  C.S.  ®  Decliaation  ii  17  9.9^8318 

So  C.S.  Amplit,  of  the  Path  89  97  ^        7-^81233 

To  S.  Latit.  of  che  Place  North  o  31  7«9505^< 

For  the  Difference  of  Meridians. 

h.    '    " 
The  Afiren*  DifT.  12'In  time  is  o    o  48 

Add  600 

Timeof  Sun-fetting  6    o  48  +  *4  Hours,' 

Time  at  Li^ii^ii  Tub.  19  5  5  3.3 

Diff.  Meridians  to  the  Eaft  10     525 

Which  reduced  into  Degrees  and  Minutes  are  1510  11*15''. 
Which  Place  on  the  Globe  falls  to  the  £aft  of  the  Philiffin$ 
Ubods. 


^  9.  To  find  the  Place  on  the  Globe  where  the  Sun's  low- 
^r  is  juft  touched  by  the  Moon's  upper  Limb  in  the  Meri- 
dian. 

Nof^,  that  which  is  the  Sun^s  upper  Limb  in  Korth  Lati-^ 
W(ies,  ts  his  lower  in  Southern  Latitudes,  and  {o^ice  verfsp 
Sothatobferving  by  your  Calculation  the  Latitude  where 
^'^f  Sun  is  Centrally  Eclipfed  in  the  Meridian,  you  will  ea« 
fi^y  conceive  whether  a  Spedlaior  muft  travd  North  or  South 
to  e||,va*c  the  Moon  above,  or  deprels  her  below  the  Sun, 
}^^  that  their  Perimeters  mav  touch  each  other. 

Prom  hence  it  is  plain,  that  in  North  Latitudes  the  North 
^de  of  the  Luminaries  are  their  upper  fide,  and  in  South 
^titudesth?  South  fide  of  che  Luminaries  are  their  upper 

P  3  fide. 


€de  ;  tti&tif,  luvmg  them  ro  the   Soaih  of  you  iti  Nonh 
Lautodes,  and  ro  the  N^rth  of  you  in  South  Latltudei* 

And  this  is  what  muft  guide  youro  knowCwhen  vou  hive 
found  the  dlftance  of  the  Sum  from  the  Vinex  in  the  Meridi- 
an by  the  foUowIng  Analogy j  t/vhen  the  SM  is  to  the  Nonh 
or  to  the  Southof  your  Zetiith- 

To  which  alwtyi  apply  the  Suni  DecUnatlOti  at  th*  tlfflt 
he  if  Cetitrally  Eclipfed  in  rhe  Meridian,  and  you  will  bav€ 
the  Latitude  of  thac  Pbce  where  rhe  Edges  of  the  Skn  and 
td^n  touch  cich  other  at  that  time. 

Or,  by  obfcrving  what  I  have  faid  of  my  nnivetfal  Proje^J 
Aion  in  Page  77 ^  of  VoM.  of  my  Sj/ltm,  you  m»y  <afilf  ■ 
find  the  Lariiude  of  the  Place  thereby. 


K  U  L  E. 


To  rhe  Semlcllamerer  of  the  Penumbra  add  the  Diftance 
of  the  Sun  in  the  EarrhV  Axis  from  the  Center  of  the  Disk  ; 
ftnd  if  that  Sum  be  lefs  than  the  Semidiameter  of  the  Eartb'f 
Pisk»  then  it  vt  ill  always  hold. 


di  the  Semidiameter  of  the  Earth's  DUk  in  Seconds^' 

T«  Radius, 

$9  IS  the  Sum  of  the  Semi  diameter  of  the  Penumbra,  and 

Dtflance  of  the  Moon  in  the  Earth's  Axis  in  Seconds, 
T*  the  Sine  of  the  Arch  of  the  Meridian  between  the  Sun 

and  Vrntx. 


1 


Thert  by  the  common  known  Rules  in  Navigation^  wbertf^ 
theSunN  Zenith- Diftance  and  Declination  are  given,  to  Bn4' 
the  Latitude  of  the  Place,  Work,  and  you  will  have  yotir 
delire* 

Or,  by  my  Univerfal  Projeflion,  if  you  fctthc  San*f  De- 
ttinarion  to  the  Dillance  Irom  the  Feriex^  the  two  Ends  of 
the  Earth V  Axis  marked  $.  P.  and  RP,  will  cue  the  grada- 
ated  Meridian  in  the  Latitude  of  the  Place  fought.  See  my 
Sjfttm.Vol  LPage  77, 

But  if  the  Sum  of  theSemidiameter  of  the  Peniambra«  and 
Didahce  of  the  Moon  m  the  Earth's  Axis  exceed  the  Semi- 
diameter of  the  Earth's  Disk*  then  the  Sun's  lower  will  not 
touch  the  Moon*s  upper   Limb  in  the  Meridian  any  where. 


a1 


:i 


Ur  AOioscovii^  mtf 

Example,  in  the  prefeQ^aam'd  Edipfe. 
OPE1.ATION. 


Semidiamecer  of  the  Peoinnbra  30    42 

Dift.  >  in  O Axis  from  the  Center  Disk      23    )8= ©  C  add 
Sam  -•-^^  .     54    10 

This^  exceeding  the  Semidiameter  of  the  Earth*s  Disk 
J  j'  49"f  proves  it  not  to  be  feen  any  where  :  For  the  Sun 
will  be  deprefs'd  below  the  Southern  HorizSb  before  the 
Moon*s  upper  Limb  touches  it,  as  I  fltall  funher  prove  by 
and  by* 


10.  To  find  the  Place  on  the  Globe,  where  the  Sun's 
Upper  is  juft  touch*d  by  the  Moon^s  Lower  Limb  in  the 
Mid-Heaven. 

RULE. 

In  this  Cafe  you  muft  take  the  Difference  between  the 
Semidiameter  of  the  Penumbra,  and  the  Diftance  of  the 
Moon  in  the  Earth's  Axis  from  the  Center  of  the  Disk  j 
4od  then  fay  as  in  the  9th  above. 

Example  in  the  prefeat  named  Ecipi*. 


r  4  OPE- 


9lt  UftANOSCOfliU 


OPERATION. 


SemidiameteJ  of  the  PenumbrB  g^o    41 

Dift.  >  in  9  Axis  from  Center  of  the  Disk  fubJ  i?     38 

Difference  -•         -^  7      4 

Now  fny. 

As  the  Semldiameter  of  EArtb*$  Disk          ^^^9"  I*  5090^9 

To  Radius           — *                               90^  00/  10.000000 

So  is  the  Diif.  Penumb.  and  Jf  in  9's  Axis    4^4  2.6^73^6 

To  S.Arch  Merid.  bctv»{^®  i<VfrtexSo\x.  7    33  9.118298 
Sun's  Declinatioq  Nonn  add                   21    ^8 
Latitude  of  the  Place  North                    29    11 

And  Longitude  i09<>  9'  45'  from  Landonf  being  the  fame  with 
that  where  theSui^  is  Centrally  Eclipfed  in  the  Meridian  ; 
which  Place  (in  this  Eclipfe)  would  fall  on  the  Globe  near 
Tebute  \n  Cbin^,  if  it  were  confpicuous  ;  obfcrve  the  follow* 
in^  Caution. 

The  Central  Shade  enters  the  Earth  on  the  Eaftem  Coaft 
of  the  Ifle  Candid,  near  the  Entrance  of  the  Arcbifelago  Sea^ 
^nd  bends  its  Courfe  over  the  North  Parts  of  Afia  Mim^r, 
and  theCnffian  Sea,  thro*  Great  Tartary  and  the  Jafan  Sea, 
and  from  thence  incQ  the  ^tcac  £aflern  OceaQ,  where  it 

leaves 


Ur  A  Has  COf  X  A. 


Ut' 


letres  it  about  the  Ifles  de  hs  Hffs^  where  the  Si)n  may  be 
feeti  to  fet  Centrally  Eclipfed  ;  To  that  the  Centrsl  SbiuUvt^^ 
TcU  Eaft,  asthe  foUi^ing  Work  (hews. 


Son  rifes  CenA-aDy  Edipf.  in  the  Loogit* 
Sdd  rets  Centrally  Ecllpf.  in  the  Longit. 

Difference  in  Longitude 

Miles  in  one  Degree  ^ 


as  I?  45  Baft. 
i7tf  45  45  Eaft, 

151  33    o 


Add 


73) 
1313 

33 


d*x/<y^  MUc$  10249  Y  the  Central 

Shadow  travels  Eaftward. 

For  the  Breadth  of  the  Shade  from  Uortb  to  South. 

OPERATION. 


From  a  Qpadrant  ^-^  -^  90    o 

Snb.Lat.where  0*s  upper  is  toach*d  by  <>*s  lower  Edge  29  1 1 
Daft,  of  that  Place  from  the  Nonh  Pole  60  49 

Sun*s  Declination  Nonh  add  2 1  39 

Br^tb  ot  the  Shadow  81  27 

Mil^  ia  o<^c  Degree  ^9.5 

*  410 

4n 


Add 


J699.0 
»7 


fn;/^  Miles      372^ 


NfftK 


} 


VRAirefcori^ 


I 


ait 


fki^t  The  x^'art  'i,  which  wilt  be  f educed  fo  J.J.V  ;  bw 
it  bein^  foinconfiier^ible  in  this  cafe^  it  maiien  not 
whether  it  is  filtered  or  not. 

CsutUnj}  Nate,  The  Breadth  of  the  fliadow  81^17',  being 
lefi  rhjin  a  Q^udrant,  atto  proves  that  the  Sum%  lower  Edgt 
is  nor  any  where  touched  by  the  Maens  upper  in  the  Meri- 
dian t  For  if  |oa  travel  Northward  beyond  the  Pole^  until  yott 
be  Sio  ^7'  diflanc  from  the  Juft,  there  will  be  a  fmall  Portion 
of  the  Sun\  lower  Limb  oblcnred  from  your  fight,  by  the  In- 
tcrpofition  of  the  M^on^ 

And  if  you  go  on  further^  until  you  be  90  Degrees  diftant 
from  the  ^iin,  you  will  then  have  him  in  the  Horizon,  before 
be  is  got  clear  of  the  Eclipfe  i  fo  that  it  is  impoiTible  for  the 
^nn's  lower  Limb  to  be  touched  by  the  Mo^ns  upper,  any 
way  in  ihisEdipfc. 

For  the  Velocity  of  the  Sbsdm  in  this  Eclipfe. 

OPERATION. 


k 


True  hourly  Motion  J  i  ®  xy'ii"  Decimally 
Mliei  in  one  Degree  on  the  Earths  furface 


17 -I  J 
1^410 


CHAE. 


I 


I 


Moons  Shad,  travels  In  an  Hour  MngH^  Mtlet      1900.81$        ■ 

Which  divided  by  5oV  gives  fi.tfS  Miles  InaMinur*!;  a 
Motion,  indeed,  that  would  require  Pegsfui  m  Bitftuit 
Horfe  10  keep  pace  with  it. 

When  you  htve  finiflied  your  Ectipfe,  k  will  be  beft  to 
conllrud  It  for  tho*c  Latrrudes  faccording  to  Precept  18- 
Pase4t9.  of  my  Sj/i^m)  where  ^ou  find  by  Cafculation  the 
Sitn  and  Mficns  tipper  and  lower  Limbs  [uft  touch  in  the  Mi- 
rtdian,  and  that  'twill  fticngthcn  your  Judgment^  and  eon* 
firm  your  Work. 


^ 


UK  Alt«««Of  t  JU 


"P 


CHAP.    XVI. 

f>  CMMIttim  rftbejfrimipal  Appearanus  cftbi  S^s 
Eclipfi^  April  ii,  173;. 


Eq.Tiinecr.tf. 


Longic*  0. 
'   o      14/ 


1735 
AffU  II 

Hoon  1 1 

JAism  Motim 
Equation  add 

Son^t  tru.  PlacC 

Eo.Timeir.  ^ 
III    ■ 


Anom  0  •  / 


\i     ^  i^  57 


L'jngir.  >• 


I7i5 
^Onl  II 

HoQfS  If 

Mimittt       $6 
SeoDods         8 

Eqtttc  fab* 

>  inherOrb 
Node  rob. 

Arg.  Lac. 
Tfftie  lAvJ.jt* 

Redrnd-fab. 

tdifnt  Place 


I     X  18  57 

6  ^4  15     1 


T  5i  $5 

4>   11 


^  47 
I     X  17  10 


•»    9 
9  3» 

a? 

44 

6 

18 

9 

XX   11 

3$ 

Anom   ) 

• 

«    o  54 

»9  3?  5© 

f   59  >7 

30  X9 

4 


Node  >. 


3     «4    4  »♦ 


6 

x9  47 

1* 

J 

XO 

54 

1 

»7 

— 

7 

5 

XX 

tS 

tf 

«4 

15 

X 

ffMir^f  MocoF 


( 

0 


f  1 
®  X  x« 
J)4  3< 

5«     5 


Eqoal 


-%»  UtLAVOSCOPlil 


XqoalTlme^tnie  d  at  Loff^Mi  1735,  il/r«/  i<  n  5^  ^ 

Equation  of  Time  add                                                    i  45 

Apparent  Time  11  11  57  4. 

Time  of  Redadion  fubtrad  and  add                              3  x 

VIpparent  Time  >  Middle  n- 11  54  s. 

of  the  ^Ecliptic  Conjondion  11  ix    i 

Di£  Hor.  Parall.  O  and  >  =rSemid.£4r^i&/  Disk            58  -k 

Scm.diameterof4S*  '^  5 

Som,:sSemtdiamecer  of  the  Penumbra  91    ^ 

Sam  Earths  Disk  and  Penumbra  90    1 

Difference  Earths  Disk  and  Penumbra  x6    t 

True  Latitude  of  the  Moon  S.  A.  41     ' 

True  Hourly  Motion  of  )  k  0  31 

Angle  of  the  Moons  Way  =  f  ©  J  50  58 

Angle  df  the  two  Jxts  =3  e  0  c  20  10 

Angle  of  Diredion  asi/0C  143a 

Suns  Declination  North  ix  18 

Firft  Angle  of  Incidence  s=  J  0  A  6i  49 

Motion  of  half  duration  =3  A  ^  4811"  «  i  10     1 

Time  of  half  duration  fubtrad  and  add  a  30    '^ 

Second  Angle  of  Incidence  =  i/  0  B  45     4 

Motion  of  half  duration  Cenrr.  B4  s=  2475''  o  41     -i 

Time  of  half  duration  Central  Tub.  and  add  i   17 

Dift.  Moon  in  Earths  Axis  =  ©  C  25  51"  41    3 

Motion  from  C  iod=^  6^0.6''  10    4< 

The  fame  in  Time  fub.  19  5^ 
Z>i}f.  Moon  in  Axis  Ecliptic  =  0^  1483"=  41  i^j 
Mgons  Latitude  at  C  =:  CR                          2396  =s  395^ 

By  the  above  Calculation,  I  have  found,  when 

d^  h.     '    " 

1  he  Eclipfe  firft  begins  at  Sun  r'^ng  A  April       n  9  2  ;  jo 

Centrally  eclipfed  at  Sun  rifing  B  10  37  ;i 

Meridional  Sun  Centrally  Eclipfed  C  1 1  34  30 

Middieat  d                         —  -^  11  34  28 

^TonagefimalSun  CentrsHy  Eclipfed  e  12     i     8 

Central  Eclipfe  ends  at  Sun-fettifig  F  13   n  ^5 

The  Eclipfe  ends  at  Sun-fetting  G  1425^ 

After  the  Penumbra  has  fpent  in  padlng  over  6  5     1  id 


X.  To 


yRAMPsceriiL 


ati 


©N 


.  >•  To  find  tbe  Plice  oa  the  Globe  wherie  the  Bcliffi  be* 
Sins  at  Snn-rifing ;   the  Qntn  of  the  Penumbra  ii  then 

'•    By  the  J^ffUriMn  Method* 


OFSRA^ 


aaa                p  r  a  m  a  s  c  o  1 1  a; 

I.    By  the  Xfpl^*^  Method 

OPERATION. 
X 

Apparent  Time  at  Lmim  1735^  dftii 
Equauon  of  Time  ftib. 
Equal  Time                                  -  ■■  ■■ 
Sun's  trite  PUce                           •*-* 
San's  Right  Afcenfion                     i— 
Apparem  Time  frojn  Noon  add 
Sum,  Right  Afcenfion  M.  C^lixiLtmMn 
Sim's  Declin^idoa  Nonh                  -.. 

It     9  13   JO 

I  40 

11     9  1%  10 
0     »  li  « 

30     I    0 

140  5T  30 

170  58  30 

5 

5 

HI          ^ 

/^R    In 

Jy^ 

:n 

For  the  Angle  Orient 

Frft  Angle  ef  Incidence  «  ^©  A 
$^f.  t  :i  the  MooD^  Way  =  c  G  d  add 
Aogie  Orieac  ^  e  0  A 

ti.     4f 

i 

Now,^ 

Uranosco»ia.  ttf 

Now,  for  the  Latitude  of  that  Plic«. 


At  Ct.  Angle  r  b  R.  Orient 

Si  IT 

>•! 

I9«50S 

T*  Radios 

90  00 

io.ooooee 

S»  C.S.  T  O 

ja  ij 

9.91739* 

r«  c.$.  o  r  n 

*5     « 

10.330888 

Add  oe  ¥  O 

11  >9 

Z  =  Lar  R. 

48  JO 

^  s.  0  r  R. 

ij    1  Co  Ar. 

.  0.?  73781 

T»  S.  oe  r  R 

48  )o 

»-87445* 

«•  C.J  06  tt  T 

6S  17 

9-5<503< 
9*8(317) 

T*S.UtitudeSoadi 

40  35 

For  tbe  Longitude* 

jU  Radius              —       — 

•     • 
90  00 

icooodte 

T«  r.  Latitude  S. 

40  JJ 

9.934778 

i«  r.  O  Declination  North 

ca  t6 

9'3$73ii 

X»5.  Afc  DiiTerence 

10  44 

9.170089 

Sun's  Riglht  Afcenfioa  Add 

30     1 

ObL  Afc  Afcendant 

40  4^+J^» 

Sub. 

90    0 

i(,A.U.Ctti 

310  45 

o'l 

t(iA.M.C*liMUnd»m 

170  j8 

30 

jLoiigitede  Eaft 

1J9  4*  3» 

t^it  TIace  fatts  00  the  <91obe  in  rii«  tudcnoiwn  Ooeaa 
South  df  Hci/MiMf  Nrai. 

a.  B7  the  R«M!fkM(NM  Method. 

OPfiflATION. 


Fitft  An^e  of  Incidence  »iOA  <>    49 

Angle  of  Diredion  =■  i0C  14    31 

AiDpUrad«<|fth«pMhC04  48    17 


^J4  .Un  A  N.O  S  C  0  M  ^. 


j§s  Radius      ,      — ^           —          90  oo  lo.oooood 

Ttf  C.  5.  Amplitucle  of  the  Pacb       48  1 7  9.8x9 1 14 

^0  C  S.  Sttn*s  DecliQtrion              ti  16  9*5^89970 

7a  S.  Laiicttde  Spttib                    40  34       '  9.813084 

Far  the  Longitude  of  that  Place. 


Afcen.  Difference  in  Time  is  o  41  56 

Add  '  i    o    o  ' 

Time  of  Sunrifing  there  6  41  56  -f*  <  ^  t^uck 

Time  at  London  fub»-  9  *3  5° 

Longinidefiafl  919    6^  i^y  j^6^  ^o^^ 


1.  To  find  the  Place  B  on  the  Globe,  where  the  Center  of 
the  Pedunbra  is,  when  the  Sun  rifes  Centralljr  Edipfed.  , 

I  •  By  the  l^lerUn  Method. 

d.  k   '     '^ 

Apparent  Time  at  LWcn,  1735,  W^rt7  it  iq  ^j  ^t 

Equation  of  Tinie  fubtraca  140 

Equal  Time          ~             —  1110*3541 

Sun's  true  Place               *— —  Jj     x  ij  41 

Sun's  Right  Afcenfion                     -«•  ,   90    4    o 

Apparent  Time  from  Moon  add  159  lo  i% 

Si^m^isK.  A.  lA^Cali^t  London  18^x415 

Sun  s  Declination  North                 «  1x17    o 


For  the  Angle  Qriicou 


Second  Angle  of  Incidence  3=  J  ^  B  a 

Angle  of  the  Moon  s  Way =f  ©'  d  add  ^  ^^ 

Angle  Orient  ^.f0&  50  iz 


4J     4    o 
5  38    o 


o 


^'i  For 


Urano.scopx^ 


zzs 


For  the  Latitude  of  the  Place. 


^sCt.  r  O  Reorient 

To  Radius 

So  C.S.  r  O  Longitude 

To  C.t.  O  T  R 

Add  Z-ocT  O 

z=a  r  R- 

A  S.  o  r  R 
T^  S.  ce  r  R 
5<>  C.S.  r  d  R 

To  S.  Lt  icude  South 


50 

4* 

9.913014 

90 

00 

10.000000 

5* 

16 

9927151 

44 

4 

10.014137 

13 

a9 

67 

53 

44 

4  CoAi 

•.  0. 1 5  7  70<S 

67 

33 

9-9«577i 

50 

4X 

9.801665 

57 

ip 

9-9i5>43 

For  the  Longitude  of  that  Place. 


As  Radius            -^ 

90  00 

10.000000 

To  t.  Lat.  South 

57  19 

to.  1917  5 1 

So  #.  0  Declin.  Nonh 

11   17 

9-5  3487  » 

To  S.  Afcen.  Diflference 

19  42 

9.51761a 

R.  Afccn.  Sum  add 

30    4 

ObL  Afc  Afcen. 

49  4« 

Sub. 

90    0 

IL^M'CWi 

3>9  4«5 

0" 

IL  A.  M.  Cdli  at  London 

189  *4 

»s 

Loogtiude  Baft 

130  11 

45 

This  Place  falls  on  the  Globe  in 

the  naknpwa  Seuthem  0- 

SrnwM* 

Q. 

%.  By 

it6  U  R  AN  6   S  C*^  V  I  A. 

2.    By  the  Flamfteedidn  Method* 
OPERATION. 


Second  L  of  Incidence  d  <3B  .454 
Angle  of  Direftion  dQ  C  fub^  •  14  31 
Amplitude  of  the  Paitb  =a^c  (D  6  ..'  io  j'x 

AsRadius  '      90*00  10.000000 

To  C.5.  Amplitude  Path  -      -      3031  9.9S5171 

SoCS.  ©  DecliBadon    '  ix  17  9.9^99ix 

To  S.  Latitude  South'  5719  9'9*5o85 

For  the  Longitude  of  that  Place. 

Afcenfional  DifFcrencc  in  Time*         i   18  48 

Add  ,        .  .'6    00 

TimeofSunrifing  there  '7  18  48 -f-ix  Hours- 
Time  at  London  fub»  10  37  2,1 
Longitude  Eaft-  8^1  27=ai30«»i'45' 


3.  To  find  the  Place  C  on  the  Globe,  where  the  Center 
ofthe  Pctlurhbrais  when  the  Sun  is  Centrally  ^clipfed  ia 
ihe  Meridian.  -*      " 

i.   By  the  l^eplerioM  Method* 
OPERATION. 


Apparent  Time  tiLondon  1^2^^  April 
Equation  of  Time  fub.  -^ 

Equal  Time  -^ 

Sun's  true  Place  ^ 

Sun's  Right  Afcenfion  ~ 

Apparent  Time  from  Noon  add 
Hjght  Afcenfion  M,  Cali  at  London 
Sun's  Declination  North 


u. 

h. 

/ 

;/ 

It 

11 

34 

50 

I 

40 

It 

0 

II 

2 

18 

50 

0 

30 

6 

0 

1 

173  37  io 

103 

12 

n 

5» 

• 

For 


U.A  AMQSCOPlAi 


2Z7 


For  the  Altitude  of  the  Nonagefimc  Degree. 


A%  Semidiametcr  of  ©*$  Disk 
To  Radius  — #  — 

So  Moon's  Latitude  at  C 
To  C.S.  Alt.  Nonag.  Degree 


3498/' 
90    00 

46    47 


3.543820 

10.000000 

3.379405 

9.835585 


For  the  Meridisn  AngU  fzj, 

•  i 

As  Radius                   ——          90  oe  to.oooooo 

To  S.  Obliquity  Ecliptic           13  29  9.600409 

So  C.S.  R.A.  M.C.  s  0  R.  A    30  6  9.93709a 

To  C.S.  Meridian  Angle           69  50  9* 53 7 501 

For  the  Dift.  M.  Ckti  from  Nonagefioie  Degree. 


As  Radius  -«i 

To  Ct.  Alt*  Nonagefiihe 
So  C.t.  Meridian  Angle 
To  S.  Dift.  M.€.  a  Nonag. 


Son's  true  Place 
i5ift.  fubtraft 
Nonagelime  Degree 
Add  alwav5 
Cufp  of  th;  Afcendanc 


90    oe 

10  000000 

^6     47 

9.972948 

69     50 

9.564983 

20      11 

9-55793I 

Page  195. 

0     ' 

" 

&    1  18 

0     . 

20  It 

0 

0  12    7 

0 

300 

0 

3  IX     7 

0 

For  cbe  Latitude  of  th#  Place. 


As  C.t. ceS  ei  L Orient . 

4<47 

9-97 194« 

To  Radios         — 

90  00 

10.000000 

So  CS.  S  a  Longimde 

77  » 

9.312019 

To  C.t.  R.  a  S 

77  as 

9.349071 

Sab.oea5 

43  »9 

Rem.  R.  a  « 

53  5^ 

a* 


K\ 


2lS 


U  R  A  ii  o  seai^ri^I 


As  5.  R  dd  s 

To  5.  R.  £>8  oc 
SoC.S.isSiSx 
To  S.  Lac.  S. 


77  25  Co  Ar.  0.0105 5f 
5  3   5<^  9-907590 

46  4V  9.85  5  55« 

34  53  9.753^87 


For  the  Longitude  of  that  Place. 

R.  A.  ©  IS  now  l{.  A.  M  vur/i  30®  6^*{-36oo 

ll.i4.  Ai.  Cf/i  at  Ltmdm  fub.  to?  43  30" 

Longitude  toihe  Eaft  \%6  ii  30 

Tt's  Place  falls  on  the  Globe  in  the  unknown  Southern  O- 
cean. 

2.  By  the  FUmfteodia^  Method* 

OPERATiaN. 


As  Semidiameter  <^'s  Dislc         3498"  fv>54382o 

To  Radius       .     -^  90    00  lo.oooooo 

So  Dift.  >  in  Earth's  Axis  2552  3.406881 

To  S.  Dift.  ©  from  Vertex  4^     51  ^^t6\Q6t 

Sun's  Dcclin.  North  fuU  la     18 

Latitude  South  34    33 


?•! 


pi"'  i  W^^^i^MPl^B^— P 


U  R  A  NO  S  C  O  P  I  A.  «sy 

For  the  Longitadc  of  that  Place. 

h.    '      " 
Time  is  there  Noon  ==  24    o    o 

Time  at  London  fub.  11    34  30 

DiflF. of  Meridians Eaft  ii  25  30=186®  21' 50" 


4.    To  find  the  Place  e  on  the  Globe,  where  the  Sun  is 
Centrally  Eclipfed  in  the  Nonagefime  Degree. 

I.    By  the  Kjfflerian  Method. 

OPER   ATION. 


Apparent  Time  at  London  1735,  ^fril 
Equation  of  Time  Tub. 
Equal  Time 
Sun's  true  Place 
Sun'sRlght  Afcenfion 
Apparent  Time  from  NpoA  add 
Sum,  R.  Afcenfion  M.  Cali  at  London 
Suns  Declination  North 


For  the  Altitude  of  the  Nonagefime'Degroe. 


As  Semidiamerer  of  the  Earths  Disk 
To  Radius  — 

So  Dift.  J  in  Axis  Ecliptic 
To  C.S.  Alt'iude  Nonagefime 
Suns  Place  =  to  Nonaged  Degree 

Add 
SnoEi,  c=  CO  Cufp  Afcendant 


Q  3  For 


d.  h. 

/ 

«/ 

11  12 

I 

8 

I 

40 

II  II 

59 

18 

0   2 

'9 

4 

50 

7 

0 

180 

17 

0 

210 

H 

0 

12 

18 

0 

5493' 

3  5438»0 

90  00 

10.000000 

148? 

3  394977 

44  48 

9.8JIIS7 

I   1 

19' 

3   0 

0 

4   2 

'J> 

S3^ 


U  R  A  N  O  S  C  O  F  I  Ai 


-S 


^1            / 

t'^ 

For  the  Latitude  of  that  Place.- 


AsO.oe^iei  Orient 
To  Radius  — 

SoCS.  f|^  tfi  Longitude 
To  Ct.  K  tfi  {\^ 
Sub,  /.  oc  ai  fC 
I^em.  R.  A  oe 

As  S.  R.  A  f|^ 
To  S.  R.  fii  oe 

So  C5.  R  iV  la 

,7o  S.  Latitude  South 


»   » 

44  48 

10.00303% 

90  00 

10.000000 

57  41 

9.718017 

6»    X 

?-7»49?J 

»3  »9 
38  5? 

^1     1  1 

Co  Ar.  0.053931 

38  35 

9.794«a<5 

44  48 

9.85099^ 

30    J 

p.tf5>9553 

1.  For  the  Declination  of  the  Afcendant  £^  x^  t^\ 


'£/  Radius 


To  S.  Longitude  a  tf: 
So  S.  Obliquity 
^o  Si  Declination  North 


90  00 
19  41 


10.000000 
9.91691 1 
9.600409 

9.5x75*9 


2.  I 


Uranoscofia;  tii 

1.  For  the  Right  AfcenGon  Afccndanc  f|^  i*^  19'. 

As  Radius  90  00  10.000000 

To  C.S.  Obliquity  15   29  9»P<^H53 

So  ^  Longitude  57  41  10.19S884 

To  f.  from  LUntm  Tub,              55  23  io.i(;i337 

From  180     o 

Right  Afcenfion  114  37 

B.   For  the  Afcenfional  Difference  of  the  Jlfccndant  (^  i9  i^l 


As  Radius               — 

90  00 

lO.OOOOOO 

'Wo  t.  Latitude  South 

30    3 

9.7<^2  3i4 

So  r.  Declination  North 

19  41 

9-553548 

To  S.  Afc.  Difference  add 

i»   57 

9.3U86* 

R.  itf.  Jifcendam  add 

IK  37 

Obl.il^c.^/c^4ii^ 

J36  34 

Snb. 

90    0 

&.A.  M.Cmli 

46  34+3^0 

0 

K.  h.M.  CM  at  Lmtim  fub. 

210  24 

Longitude  Eaft 

195  10 

This  Place  falls  on  the  Globe  in  the  unknown  Southern 
Ocean. 

z.    By  the  Fldmjicedian  Method* 

OPERATION. 

As  Semidiameter  of  the  Sun^s  Disk    3498*"  3.543820 

To  Radius  —  90    00  10.000000 

So  Dift.  J  in  Axis  Ecliptic  1483  3o94977 

To  S. A^im.between  ©  and  Vertex  45     13  9«8  5  x  1 5  ? 


0^4  Now 


asi 


U'lti  AiroscoFiAt 


Now  fay. 


Ai  Radius  -*- 

To  C  S  Inclination  of  the  Axis 
So  t.  Sun's  Diftance  from  Vertex 
To  t.  of  the  Fourth  Arch 


Now  read  Page  204.. 


Sun  s  Diftance  from  the  Souch  Pole 
iFourth  Arch  fiibtrad: 
Remains  che  Fifth  Arch 


9     » 

90   00 
10   10 

4J  13 
43  »5 

10.0000M 

5>-97»S»4 
10.003031 

9S>7S55< 

04. 

e 

# 

101 

58 

18 

55 

Now  fay, 


As  CS,  of  the  Fourth  Arch 
To  C.  5.  of  the  Fifth  Arch 
So  C.S.  ©'s  Dift.  from  Vertex 
To  S.  Lacirude  South 


43  33  Co  Ar.  0.138601 
58   55  J.7 11889 

45   13  9.84785^ 

30     1  9.^9931^ 


For  the  Longitude  of  that  Place. 

O  I 

As  S.  of  the  Fifth  Arch  58  55  Co  Ar.  0.067315 

To  S.  of  the  Fourth  43  13  9.836S78 

So  t.  Inclination  of  the  jlxis    20  10  9.5(^4583 

To/.Hour  frogiNooninNow4f.id  24  9.4687 7(J 

Now  read  Page  20 5* 


h. 

t 

tt 

From 

24 

0 

0 

Sub.  Time  at 

London 

12 

I 

8 

Complement 

II 

58 

5»= 

:i790 

43' 

Add  the  Hour 

from  Noon 

16 

14 

Sum,  is  the  Longitude  Eaft  from  London 

195 

7 

Weft 

161 

55 

5,  Tr 


yRANOSCOPlAi^  t|) 


5.    To  find  the  Place  F  on  the  Globe,  where  the 
Sun  11  (een  to  (et  Centrally  EclipfecU 

2.    By  the  KfplerUn  Method. 

OPERATION. 

d.   h.     '      " 

Apparent  Time  at  I.Mii/011  1735,  i^^iV  n  13  n  35 

Equaiion  of  Time  fub.  i  ^.o 

Equal  Time  at  L011J911                — *-  ii  13    9  55 

Son's  true  Place  -                       -•-*-  U     i  ii   55 

San^s  Right  Afcenfion                     -—  30  10    o 

Apparent  Time  from  Noon  add  197  53  45 

Sum,  Right  Afcenfion  M.  dtH  ^i London  228     345 

Sun's  DecUoation  North                 ^.  ii  19    • 

For  ^ihe  Angle  Orient.  . 


Second  Angle  of  Incidence  =  J0  F        45      4 
Angle  of  the  Moon's  Way  =>  #  0  ^  5     38  fob. 

Angle  Orient  =*  F  <|)  e  39X6 


For 


a34 


Ukaito  scd>  xa. 


For  the  Latimdc  of  the  Place; 

"^^ 

A 

\>? 

uCA 

^JMo 

AsCt.T  OR  Orient 

39  *« 

10.084916 

To  Radios              — 

90  00 

10.000000 

So  CXS.  0  r  Longitud* 

3t  11 

9.91667 1 

To  Ct.  o  r  R 

55  13 

9.841745 

Sub.  6  r  oe 

as  19 

Rem.oe  TR 

31  44 

At  S.  <f  T  R 

jj  13  CoAi 

r.  0.08^489 
9.710958 

To  S.  oe  V  R 

31  44 

So  c.  s.  r  0  R 

39  4<5 

9.887811 

To  S«Latimdc  South 

29  39 

9.694169 

For  the  Longitude  of  chat  PItce. 


As  Radius  -*•        — 

To  t.  Latitude  South 
So  0.  ©'s  Declination  North 
To  5.  Afcenfional  Diff.  fub. 
Sun's  Right  Afcenfion 
Oblique  P^fc  Defcendant 


90  00 

IO.OOOdDO 

19  39 

9.755*91 

ai  19 

9.339133 

7     8 

9.094414 

30  10  from 

13     1 

Xii 


tJ  n  Aires  corik.  €%$ 

• 
Add  -^  90  00  00 

Sam.  R.  A*  M.  Cr/i  113     i  00 

R.  A.  M.  Call  at  London  fub.  2x8    345 
Rem.  Longitude  Eaft  144  58  ij 

This  Place  falls  on  the  Globe  in  the  Pacifick  Oceaal 
a.  By  the  Flm^fttedfsn  Methods 

OPERATION. 


Second  Angle  of  Incidence  ^FOif  45      4 
Angle  of  Diredion  d®C  add  14    ^t 

Sum,  Amplic.  of  the  Path  =s  F  O  C      59    3^ 

As  Radius       .     "**  90  00  10.00000^ 

To  C.  S.  Amplitude  5^3^  9*704i79 

So  C.S.  0  Declinatiod  ix  19  9.989887 

To  ^  Latitude  South  29  38  9.d940^< 

Fgr  the  Loagitud«. 

h.    '     " 
Afcen.  Diff.  in  Time  is         o  i8  31  fub. 

From  tf    o    o 

Time  Sun-fetting  there         5  31  18 +  14  Hours. 
Time  at  JU»Joii  lob.         ^3  n  35 
Longitude  Eaft  16  19  53  at  144V  ^gi  jjii 


«.  Tt 


•S6 


VwLhnoscop  1  M.  ''1 


6.  To  find  the  Place  G  on  tbe  Globe,  where  tb«  Cemer 
of  the  P^oambra  is,  when  the  Sim  is  feen  tofet  as  Ae  E- 
dipTe  ends. 

1.    By  the  J^efkriMm  Method. 
OPERATION. 


d.  h.     '     • 

Apparent  Time  at  LomUm,  1735,  Jfril 

II  14  15     6 

Equation  of  Time  fab.            *«- 

I  40 

Eqaal  Time                            — 

f I   14  13  x6 

Son's  Place  then                       -^ 

0     X  14  55 

San  s  Right  Afcenfion 

30  15    0 

Apparent  time  from  Noon  add 

2i6  16  30 

Sam,  is  the  R.  A.  M.  Celi  at  Undom 

24^  29  50 

Son's  Declination  North 

la  20     0 

For  the  An^Ie  Orient. 

Firft  Angle  of  Incidence  ss  G  ®  d 

0       » 
61     49 

Angle  of  the  Moon's  AllTay  ^  gQd 

5     38 

Angle  Orient  =  G  0  / 

5.7     " 

Nowi  for  the  Latitude  of  that  Place* 

0       ' 
As  Ca.  T  15  R.  Orient        57    1 1 

9.80947 1' 

To  Radius                           90    oe 

10.000000 

So  C.5.  0  r  Longit.           32     25 

9.92(^431 

Too.  OrR                    37     aj 

10.116^60 

Sub.  0  T  oe                       13     19 

Rcm.oerR                     13     54 

As 


y  R  AN  6  %Q  6  P  I  A. 


Hi 


^z 


As  «.  o  r  R 

To  5.  oe  V  R 
So  CS.  TOR 
To  5.  Lac.  South 


37  2?  Co  Ai'.  0.216708 

13  54  9.380(^24 

57  II  9-7339^1 

12  23  9-33I1P} 


For  the  Longicvde  of  that  Place. 


Af  Radius  — 

To  t.  Latitude  South 
So  ^.  ©  Dfclinat.  North 
Ta  &  hki  DtflRn-ence  Tub. 
Son's  Right  Afcenfion 
Obi.  Arc  Defcendaac 

Add 
J^.W.  M.Cr/i 

J(.  A.  M.  Ciili  at  London  fub. 
Longitude  Baft 


90   00  I0.00000O 

1223  9-34M5i 

12  20  9*339739 

X  4<^  8.681291 
30  13  from 

*7  17 
90  00 

117  27+360^ 
246  29  30 
230  57  30 


This  Race  falls  on  th^  Globe,  iq  the  More  dil^u?: 


^•Bt 


£40  U  It  A  K  O  S  C  O  »  1  A. 

The  Central  Shade  of  the  Moon  in  this  Edipfe  firft  couch- 
eth  the  Globe  in  the  unknown  South  Ocean  Lac.  ^7^  19' S. 
and  Long.  130"*  21'  4j',  Eaft  ;  and  bends  its  Courfe  Nonh- 
Eafterty,  where  iti  the  fame  Ocean  it  gives  che  laft  (broke, 
and  goes  down  Centrally  Bclipfed  ;  buc  will  fcarce  be  feen 
by  any,  by  reafen  of  its  Remocenefs  from  che  Euro^em  Tra- 
ders. The  Shadow  pafles  over  the  Globe  with  %  Velocity  of 
97  Miles  in  a  Minute  of  Time. 

In  any  Solar  Bcliffe,  whta  there  are  three  Angles  of  IncI* 
dence  Cwhich  I  have  etplainedin  Page  181.)  that  Place  on 
the  Globe,  where  the  itm  rifes  as  the  Eclipfe  ends,  is  tJSt 
nioft  remote  Place  to  the  We{!t  of  London  thac  fees  any  thing 
of  the  Eclipfe  ;  and  whertfthe  £clipfe  begins  at  SunfetHf^, 
the  mod  remote  Place  Eaft  of  London  chat  fees  any  thing 
of  it. 

Buc  If  there  are  only  two  Angles  of  Incidence,    that  Place, 
U'here  the  Sun  rifes  Centrally  Eclipfed,  is  the  remoteft  place 
Weft  ward  from  London  \   and  that  place  where  he  fets  Cen- 
trally Eciipfed,  is  the  remoteft  place  Eaft,  that  fees  any  ching 
of  that  Eclipfe. 

Thefe  thinps  being  rightly  underftood,  when  you  have 
finlflied  the  Work  of  any  Eclipfe,  according  to  the  above 
Diredlions,  have  recourfe  to  a  Terrcftrial  Globe,  and  lay  a 
Thread  from  the  Place  where  the  Sun  rifes  as  the  Eclipfe 
ends,  in  the  firft  Cafe,  co  the  place  where  the  Eclipfe  begins 
at  Sun  fet ting  ;  or,  from  the  place,  on  the  Globe,  where 
the  Sun,  in  the  fecond  Cafe,  rifes  Centrally  Eclipfed^  to  the 
place  where  he  fets  Centrally  Eclipfed  ;  and  thac  Thread,  or 
a  Chalk  fo  drawn,  fliallreprefenc  the  Paflage  of  the  Center 
of  the  Moon's  fliadow  over  that  part  of  the  Globe  during  the 
time  of  the  Eclipfe. 


CHAP. 


R  AM<fSCO?Xl|| 


»J9 


%•  To  find  the  Place  on  the  Globe,  where  the  Sun's 
ttpper  Limb  is  couched  by  the  Moon*s  lower  Limb  ia  the 
IbieridiaR. 


OPERATIC  K. 


Semidiamecer  of  the  Penhm  bra  3  k    5  x 

Bitt.  Moon  in  Earths  Axis  South         42    31 
Difference  o*-^--  10    40 


Now  fay; 


As  Simidumuier  Earth*s  Disk        349^''  3.543820 

To  Radius           -— '^^             90    00  10.000000 

So  Difference  in  SicanJs               640  a.80^180 

To  S.  Arch  Merid.  0  &  Ferux  10    33  9.2613^0 
Sim's  Declination  North             ix     18 
ReoL  Ladcude  North                 1     45 

This  Place  falls  on  the  Glob<;  in  the  unknown  Oceau^ 
Nortbof  Umi$l3^. 

The 


1 

d.  h.  /  ^ 

Eqnal  Time,  trae  d  at  UmJm  1739,  3^7  H  3  49  V^ 

Equation  of  Time  fob.  '  ^  ^ 

Apparent  Time  14  3  44  i  ^ 

Time  of  Redadion  fabcraA  and  add  4  5^* 

lApf^rem  Time  7  Middle  ^'739»^  n  939  i*^ 

of  the          *  Ecliptic  Conjoodion  .    ^  14  3  49    ^ 

Di£  Hon  Parall.  0  and  >  =  SemidMrnbi  Disk  S  5    ^ 

Semldiamecerof^Jj:,^  ^l  S 

Sum,=Semidiamerer  of  the  Penumbra  31    ^ 

Sum,  £4rrir/ Disk  and  Penumbras  0  A  86  11^ 

Difference  Esrtbs  Disk  and  Penumbras0  H  ^^  59^ 

True  Latitude  of  the  Moon  N  j§.^(S>d  5%  3S^ 

True  Hourly  Motion  of  >  k  ©  27  31  -3 

Angle  of  the  Moons  Way  =i  e<S>d  5*  41     0^ 

Angle  of  the  two  dxcs  =ae©c  1670^ 

Angle  of  Diredion  =  </  ©  C  10  a6     e  -^ 

Suns  Declination  North  17  19    ^^ 

Firft  Angle  of  Incidence  s=:^®A  51x40^ 

Motion  of  half  duration  =:i<®^'c  4097''  i     8  17  - 

Time  of  half  duration  fubtracft  and  add  a  xS  44^ 

Second  Angle  of  Incidence  =  <f  ©  B  17  20    o^ 

Motion  of  half  duration  Centr.  =:dE9%/^6'^^  16  14.6 

Time  of  half  duration  fub.  and  add  35  47 

Dift.  Moon  in  Earths  Axis  =  ©  C  3208"  53  18 

Motion  from  C  to  d^  581"  9  41 

The  fame  in  Time  fub.  xi.  T 

D(/?.  Mobn  in  Axis  Ecliptic  =  ©e  3171"  •       ja  51 

Moons  Latitude  at  C  =a  CR=3o8x''  51  la 

Now,  according  to  Precept  17,  of  my  S^em,  I  have  by 

the  above  Calculation^  found  the  times  when 

d*  h*     '    " 

Ihc  EclipfcbeginsatSun-rifingA  1739, 3Wjf     X4  i   10  33 

Centrally  Eclipfed  at  Sun-rifing  B  3     $  30 

Meridional  Sun  Ccntrall;  Eciipfed  C  31810 

Middle  at  d  —  -^  3  39  17 

Nonagefimal  Sun  Cfu^iii)  £c/i/|/i<f  e  3  49     5 

gmtrql  Eclipfe  ends  at  Sun-fetting  F  4154 

h^  Eclipfe  ends  at  Sun-fcttiag  G  d     8     i 

Total  Duration  is  4  57  28 

You 


Ur  anoscopia. 


Hi 


N;^ 


Yol  arc  always  ro  obfcrve,  that  that  Pole  which  i$  of 
the  fame  Name  with  the  Sun*s  Declination,  is  always  illu- 
minated ;  which  in  this  Scheme  falls  in  the  Earth's  jlxis 
near  C;  which  Pole  is  purpofely  omined^  to  prevent  crpwd- 
ing  the  Figure  too  much. 

To  find  the  Pole  in  the  enlightned  Disk  in  any  Projeflion 
(of  this  nature)  make  the  Semidiameter  of  the  Eanh's  Disk 
the  Radius  of  a  Line  of  Sinet  on  the  Sedor ;  and  from  thence 
take  the^fir^  of  the  0*s  Diftance  (rom  the  neareft  Pole,  and 
fee  it  in  the  Proje<ftion  from  ®  to  P  in  the  Earth's  Jxis^  and 
that  gives  the  place  of  the  enlighcen'd  Pole  in  the  Earth's 
Disk  ;  and  it  is  the  North  Pole,  if  the  Sun  hath  North  De- 
dilution;  but  the  South,  if  he  hath  South  Declination. 


R    2 


\.  to 


£44  Urn  ANOieoF'ii. 


I.  To  find  the  Place  on  the  Globe,  where  the  Edipfe  be- 
gins at  Sutt-rifing;  the  Ceoter  of  the  PemnmhrM  is  then 
at  A. 

I.  By  the  JC^/^rfM  Method 

OPERATION. 

d.  h.  '    " 

Apf^fcnt Time  at  LflniMg  1735, 3b^  H    >  lo  33 

E^oatbn  of  Tiptie  fubtraA  5  315 

EqaalTime         —            -•  14    i  16    9 

San  s  PUce  then  ^n  the  Afcendaat  ^  n  3^  47 

Sun's  Ri^^tAfcenfion                     -««  134     %    o 

Apparent  Time  from  Noon  ad4  17  38  15 

Sum,  is  R.  A.  M*  Cali  as  Londm  i)  1  40  i  J 

Son's  Declination  North                 *j'  17  a  I    o 

For  the  jln^le  Oritnt. 

Firfi  Angle  of  Incidence  J  ©  A  1^    ^4 

Angle  of  the  Moon's  Way  ^t®d  add      5      41 
Angle  Orient  =  r  0  A  in  Sclieme  above    58    05 

for  the  Latitude  of  the  Plaqi»  in  the  Ibllowiiig  Schemed 


As 


17  k  w  A  b  s  t  b  » i  a; 


M 


^Ci.ek^KL  Orteof 

4o  Radius  .  *^ 

So  CS.  (1 4a  LoBgitodc 

Add  oe  a  A 

As  S.  (1, 4a  R 
ToX^aMR 
SoC.S*d£^R 

Vo  &  JUuosde  North 


5 


58 

48  2< 

43  II 
13  19 

tf#  40 


10.000660 

9.821831 

io.oa74;x 


4)  II  Co  Ar.  0.1^4731 
66  40  9-9^1945 

58     5  9.7x3197 

4 J  II  98J0871 


For  die  Longirode  of  diis  Place. 


ili  Radios           -«-           --•  9000 

To  r.  Laticnde  Nonh  45  n 

So  r.  0*s  DccliAarioi^K^rdi  1711 
To  &  Affanfioiial  DifTeretice  Tub.  18  ao 
Soo't  Rishc  Afcenfion  from  134  ^ 
KtaL  Oblige  ATceofion 
Sub. 

MeJi.MrQ^ti 

M^  J.M.  Cm  Sit  Landm 
LosgUadeBaft 


10.000000 

10.001779 
9'49474J 
9-4975» 


115  4* 
90  00 

15  41    o'4-3tfo9 

151  40nM  ,   ^.    ' 

1^    I  4f  W.itsa|ri54| 


yhhlflmf^ 00  tbe Globe, uidiea&kMMi  Oc«a%  b^^ 

dfgs  aad  jiioijitij 


94iS  y»  A  NO  SC  OJ^IfV 

1.    By  the   Ftdmftiedian  Method. 

Firft  Angle  of  Incidence  i  0  A  '^i    14. 

Angle  of  Diredion  d®  C  fub.  1  o    16 

Amplit.  of  the  Path  =s  C  O  ^  4t     5^ 

in  the  Univerfal  Diagram- 

9    ' 

As  Radios                   •••-                9000  10.000000 

To  C.S.  Amplir.  of  the  Path          41  5*  ^Ali^oi 

So  C.S.  Q  Declination                   \i  %t  9*97^77^ 

Jp  S.  Latic.  of  the  Place  Nonh      45  ix  9  85i<>77 

For  the  Difference  of  Meridians. 

■       y  h^:.V-.T   .        ••  ^.:  . 
The  Afcen.  Di£  in  time  1$  &^3  10 

From  4^;>P/  o    '  ;    j.  ./,.;. 

Hmeof  Spnrifing  4  45  40  ^^4;Hoarf; 

Time  at  jUwJou  fub,  x  10  53  "i    .. 

PiflF.  Meridians  to  the  ^aft  15  ^6    7=ii4jLJl4^*' 

(as  bi 


4£  :i:45<' 
(as  before. 


%.  To  find  the  Place  B  on  the  GIobe»  where  the  Center 
of  the  Penumbra  is  vyhen  the  Sun  is  feen  to  rile  Centrally 
pciipfed. 

|.    Py  the  j;|f//m4ii  Method. 

OPERATION.  - 

•'  •                                   '  ^  •  ••  •  d.  h;:/\'^ 

Apparent  Time  at  Lohdoii,  1 739,  Juff  \'  x^    3  ■  r'  3  30 

Pqiudon  of  Ti(nc  add                     ^  ^'53^ 

BqiulTime  ^4    3     9     ^ 

Sun's  true'Plac^    ^    ^  t^  ti -jS  18 

Sun's  Jlight  Afcenfldn'  Vi34*  ^    o 

AppartnifTlmeYrom  Koon  ad4  45  9^  30 

Sum  EL  A.  M.Cktt  ttidE:»Ad^  ^         -^  ><:  ..^ .  17;^' s8  30 


U.R  A  N  O  $  C  O  P  i  AV 


Ht 


For  the  Angle  Orient. 

Second  Angle  of  Incidence  s  </  O  B  17  lo- 

Angle  of  the  Moon  s  Wayasf  ©  ^  add  5  41 

Angle  Orieoc  a^  1 


Fpr  the  Latitude  pf  the  Place:^ 


■  ■ .  f 


AsCr.  A(^R 
To  Radius    . 
So.CS(ta 

Add  «  a  (^ 

:if  s.  i\,  ft  R 

TfS.oeaR 
f»  CS. «  A  R 
1>S.Lat.  North 


13     I  10.571797 

90  00  10.000000 

4t  ax  9.81x404 

74  H  9-4Jotf07 

97  4)  Compl.  Sx*  17' 

74  14C0  Ar.o.oi6tfj5 
it  17  9.99^0^^ 

*?     I  99<397» 

71  1$  9-9S^<9) 


^4 


For 


i^                 Ur 

ahosco^i^x^a: 

For  the  Lcmginide  of  dus  Race. 

0        ' 

'Jb  Radios                          po  o# 
1^  r.  Lacitade  North           li  ^% 
S§t.®  Declin.  North          1 7  xo 
T#  S.A.  Difference              6j  54 
Sqo*s  R.  Afcen.                 134    6 
ObL  Afc  Afcendant           66  11+360^ 

Sab.                           90    0 
R.ArcenfionM.  Cr/«        ^36  ii    o^' 
tL.A.M.C4UztLcHJon  179  58  ?o 
Longitude  Baft                 is6  13  30 

I0*ooteoo 

9.4  HV'^ 
9.96^848 

This  Place  falls  on  the  Globe,  in  the  unknown  Ocean^ 
North- Weft  of  Jmerica. 

%.  By  the  FUmftadiam  Mtdiod. 
OPERATION. 


Second  L  of  Incidence  d<!>B  1 7     20 

Angle  of  Diredion  d(S)C  fuh.      «      lo    \6 
Amplitude  of  the  Path  a  C  ©  B  .     ^6    54 


As  Radius  r^^ 

To  C.S.  Amplitude  of  the  Path 
So  C  S.  Sun's  Declioatipn 
^o  S*  Latitude  Norch 


90   O^     M.pOQOO^ 

17  10-'    ^ZjJif 
71  IX      9.9765x8 


For  ^(i  Oifierence  ojf  Mff  idians; 


Sd^  Deference  in  time  is 

From 
^Tlme  Sun-rifing 
Time  at  Lomkm  fubJ 
pi£  Meridians  BjA 


a.  h.    V 

4  3J  3^ 

<^    o    o 

3  28  X4-I- IX  Hours; 
3    3  30 
10  X4  54aBi56^  ia/30  . 


;•  To 


0  K  A  N  d  1 1: «  » I  ju'  l4# 

3.    To  fiad  the  n«ce  C  on  die  Glcbei  where  the  Cter 
terbiAefUktmhsiM^  wb«k  die  $00  if ICemnUy  EcUpfedL 

I.  ^y  the  JQ^^^ri^MjMi^ 

OP  BR  AT  ION. 

Apparent  Time  at  L«wfc»  I739f9»&     *^    '        14  ^  i8  io 

Eqaanooof  Timeadd  5  36 

B^ialTime  14    9  x)  4^ 

Sim*s  erne  Place  <l  n  38  54 

Sun's  Right  Afcenfion  134    7    o 

Appaient  Time  from  Nood  add  49  31  30 

Sam,  R.  Afcenfion  M.  Crff  at  LWm  183  39  30 

Sons  Declination  Nonh  17  19    o 

For  die  Altitnde  of  the  Nonagefime  Degree* 

As  Semidlameter  of  the  EMribs  Disk        390  j'^  3  519171 

To  Radius                -^  90    00  10.000000 

So  >  's  Latitude  at  C                              308  z  3  48883  3 

[Fo  C^.  Altitude  Nonagefime  Degr.  11     10  9.9^966^ 

For  the  Meridian  Angle. 

o         *  • 

As  Radius    ^      -^  90  ioo  lokMOOo 

ToS.  Obliquity             r  23'  *9'  9.6001^ 

So  C.S.  R.A.  M.C  ^(^i^A.  45     53  9.841^61 

To  C^  Meridian  A|«^  73    54  9*44ini       \, 

V»:   '  ■     "'  ii  V.    '  '  '    \      '1  '    f  7^    •     '  * 


nr 


fSm                 V  K  AH  6  $CQf  li* 

_^   For  Diftancc  M.C  from  NdMgefime  Degree* 

As  Radiiif           ^             90 
ToO.  Alt.  Nonag,  Degree  11 
So  Ci.  Meridim  Angle        75 
ToS,  Dift.M.ClNonag-    4^^ 
Sun  in  the  Mcridun      £\.  11 
Rem,  Nonag.  Degree       %  t% 
Add                       %    0 

00 

15 

S4 
It 

15 

0 

54" 
0 

1 0.00000a 

104120^9 

9460349 

9,871408 

.  0 

Cufp  Afcendant  s   aj  itf  h 

Complement  =  ^  *a      o    d  13    <s 

For  cbe  LatitadQ  of  this  PUce. 


»oH 


^r  Cf ,  a  TJt  R 

T*  Radius 

Te  C.  #.  '61  ^  R 
From  ^  ai  fT 
Rem.  R  «  ce 


II  10  104110^9 

90  00  to.oc^cooc 

^   3?  9*997  I  5<F] 

58  58  9 58 $097 

156  31  Compi  ^  a  ^  lie  t^' 
87  n 


W^ 


I  U  *  A  NO  $  CO  P  I  A.    ;  W 

i  o       • 

\     isl.^t%K  68  58  Co  Ar.  o.02994f 

^      T»S.K.<ftoe  87  33  9-999^03 

UCS.m^K  II  10  9.96^665 

T»S.Uu  North  8^33  9*993ti3  ^ 

Beyond  the  North  Pole. 

For  the  JLQng|tude  of  chat  Piacf  • 

h.    '      " 
H..  Arcen.  (^  QOvcr  Is  /(.if.  M.C^eli  134    7    o-f-S^o* 
^%  il,  M.C.  at  JUMiffii  fub.  1S3  39  30 

A^ongitnde  Eaft  from  London         3 10  17  30 
<K)nginide  Weft  _      49  3»  30 

This  Place  fails  on  the  Globe,  in  the  Nonh  Froien  Stt\ 
^<fotxh't,ztt  of  GrediTmrigrff 

%,  Bjr  the  FldmfteedUn  Method. 

OPERATION. 


^s  Semidiameter  9*s  Disk 
To  Radius 

So  DifL  >  in  Earth's  Axis 
T#  S.  Dift.  0  from  the  Venex 
Son's  l>eciiQation  Nonh  add 

Snm 
Laticiide  North 

For  the  Longitade  of  that  Pla^e. 

h.  '     " 
Tlmt  if  there  Noon  14;  o    o 

Time  at  LmJim  fnb.  3  18  10 

Henu  Longitude  Eaft  ao  41  502310^x7' 3o''tfi4i»«t 


3J0J" 

3.5I9'7« 

90 

00 

lO^OOOOO 

»ao8 

3.50<y»34 

7tf 

5 

998706? 

«7 

«9 

?' 

a4J 

Sniv/rom  i86* 

88 

36  beyond  the  Pole* 

4>  For 


gft  u  li  A  M  0  s  c  6  p  I X; 


4.  To  find  the  dice  0cmAe  GloU»  wherf  #«:  $«ii  il 
Cmndly  Edipfed  in  che  Noatgefime.  Ocsrcf^ 

I.    By  the  lO/iMM  Method. 
OPERATION. 

Apparent  Time  at  l9$M,  i739»  T^'f  ^4    ^  49    J 

Equation  of  Time  foU           -^  i  i^ 

Equal  Time                           —  14    $  54  4f 

Sun's  Place  then                       •*•  1^  f  i  40    t 

SuQ*!  Right  Afcenfion  i^   8    p 

Apparent  time  from  Noon  add  ^7  li  §5 

Sum,  isthe  R.A.  M.Cf/iatLMiitfM  191  14  15 

Son's  Declination  North  i7  i9    o 

For  the  Altitude  Nonagefime  Degree. 

a      » 

As  Semidiameter  Earth*ii Disk           3305"  3.519171 

To  Radius  90    00  M,€fo€»co 

So  Dift.  >'a  Axb  Eclipeic                 317 1  3.  yot  19$ 

To  CS.Akimde  Nonagefime  U    %%  i-ifiua^S 

The  Complement  of  this  is -73^  38'*  9*t  C>i^iiQe:  ^ovixiMI 
Verrer;.  fhe  £|iie  weithche  firft  Operatioatio  Uie  F/4«- 
/«f^<MA4ech«4. 


Sun's  Place  is  s  Nonag.  Deg.  4'*     1 1    40    8 

Add  1.:     00    00    o 

Sum  is  ibc  Cnrp  Afcend^       7       11    40    8^ 


At 


UHAlfOSCOflA. 


»B 


.dsCj.KniA  Orient  j6  %% 

To  Radius  90  00 

So  C.f .  fii  t^  Longitude  48  10 

ToCr.Ri«l(  77  98 

AddZ.  HI  a  o  »)  19 

Z/.R«loe  loi     7 

Froyi  iSe    o 

Remains  7^  S3 


10.531120 

10.000000 

9-87MJf 
9.541*15 


Zp 


;4#S.Ra  HI 
T#SJl«loe 

fcCf.RniiiB 
T#  S.  Ltc*  North* 


77  98  Co  At.  0010199 

78  5?  9«>9»774 
16  IX  9*901031 
74  33  9-984008 


For  the  Dtclinadon  of  the  4fcmLmt  §(  ii«4of  8^ 


As  Radius 

To  S.  Lop^tudc' 

So  S.Obiiquit7  -• 

To  Sy  Declination  Sgmk 


9  • 
90  00 
41  40 

2}   19 

15  39 


io.oooo#i; 

9.8iitf8t 
9.^00409 
9413097 


2.  For 


^|4  U  R  AH  O  %  COP  I  hi 


At  Radius              - 

90  00 

t  0,000000 

To  as.  Obliquicy 

11  Z9 

9  9<^H5» 

So  r.Longjmda 

41  40 

9  949^5 

To  i,  of 

?9   13 

p.91180^ 

Add 

180     0 

R,  A.  AkendAni 

219  If 

K,  A,  M  C^U 

191   24 

" »7  49 

3,   For  ibe  Afcenfiooal  DifiTerence  of  Afcentlaatt 


As  Radius            — 

90  00 

10*000000 

To  f.  Latitwclc  Nonh 

74  33 

10.5  5  Mtf 

So  r.  Dedi nation  South 

n   S9 

9*447584 

7§  A*  Diflerence 

00  00 

10  005870 

This  may  fenc  for  an  Eftimate* 

HeDce,  becaufe  the  DecHrLatlon  of  the  Afcenimt  ffl  ii* 
40'=  1 5**  39' Sourb,  is  more  than  the  Co-Latitude  i^^  27', 
proves  that  that  Point  of  the  Ecliptic  has  no  OblifUf  Afc^nfi^ 
§ni  becaiile  it  never  appears  above  that  Horizon. 

Butp  if  you  take  for  the  Latitude  of  the  Place  74°  ai'^ 
and  work  as  in  the  laft  Work  above,  you  will  find  the  fourth 
proporEional  Sine  tobe  equalto  Radius  to.ooooooi  or  Sine 
of  90*. 

$0  that  when  ever  the  like  Cafe  happens,  you  may  fave 
the  irocble  of  working  the  two  jaft  Analogies. 

To  prove  this,  take  a  Globe,  and  elevate  the  Pole  74*^ 
H^  and  moving  it  rounds  you  wifl  find  fH  11^40'  will  not 
afcendtUc  Horizon. 


F^  z.  By 


it 


USANOSCOflA. 


vs 


%.   By  the  FlMmftudim  Method* 
OPERATION. 


As  Semidlameter  Earth's  Disk 
*^o  BLadius  "*■  -  -  v 

^o  Dift.  >  io  AkIs  Ecliptic 
*^o  S.  A;{im.  between  O  and  Vertex 

-^s  Radius  ^ 

'^X'o  C.  S  Inclination  of  the  kxii 
^Sor.  Sun's  Diftance  from  Vertex 
To  e.  of  the  Foufth  Arch  fub. 
Son's  Diftance  from  the  North  Pole 
Hemains  the  Fifth  Arch 

<As  CS.  of  the  Fourth  Arch 
To  C.  S.  of  the  Fifth  Arch 
So  C.  S.  ©*s  Dift.  from  Vertex 
To  S.  Latitude  North 


33051/ 
90  00 
3171 
73  38 


3.519171 

I0.0OOOOO 

3.501196 

9.982025 


90  00  I0.OO00O0 

16  7  9.981587 
73  38  10.531110 
73  00   10.514707 

72  4i+j6o« 

o  1 9  Complement 

73  o  Co  Ar.  0.534065 
o  19  9*999993 

73  38  9-449915 

74  31  9-983973 


For  the  Longitude  of  that  Place. 

As  S.  of  the  Fifth  Arch  o  19  Co  Ar.  2.257  523 

To  S.  of  the  Fourth  Arch        73    o  9.980596 

So  i.  Inclination  Axis  16     7  9.460829 

To  r.  Hoar  4  Noon  in  Nonsg:  88  5 1  1 1.698948 

h.     '     " 

From  24    o    o 

Time  at  London    3  49     5 
Complement  20  10  55  =  302«33'45" 

Add  Hour  from  Noon  .     88  51     o 

Longitude  Baft  31  24  45 


5.  To 


ms6  Ur  liNOscot  s  Ju 


s:  TofiodtbePltc^  P  oa  die  Globe,  whtretheSub 
feen  to  fee  CentraOy  EcUpfed. 

I.   By  the  Kfpimm  Method.  ^     ^ 

^           ^  d.  h.    '     • 

Apparent  Time  tt  JUmdm  1739,  Jnfy  24    41s    4 

E^tion  of  Time  add  S  i^ 

Equal  Ttme  at  Union               -~«-  24    4  x6  40 

Sun*!  true  Place                        -^—  ^  't  4X    9 

SuA^  Right  AfcenSoQ                   -«  134    9    0 

Apparent  Time  from  Noon  add  6^  46    0 

Sum^Right  ArcenfionM.C«/f  atLoinJMi  i97  5S    ^ 

Son's  Declination  North                 «  17190 

For  the  Angle  OrieoL 

Second  Angle  of  Incidence  =s  F  ©  J       17  ao 

Angle  of  the  Moon'f  Way  ^  e(S>d[uh.      5  4^ 
Angle  Orient  ^  P®0                            ir39 


Fer 


UftAN0iC0PX4«  *||L 


^C.f.tttl:^  1139  I0.685753 

To  Radius  90  00  10.000000 

stics.atti         48 19         9.811830 

T»  C  #.  (^  iH  R         8i  If  9.137077 

Sob.  (^  ift  Gt  13  19 

Angle  06  a  R  58  42 

^/  S  (I.  a  R  8i  XI  Co  Ar.  0.004054 

T#S.GBaR  5842           9^911691 

l«C.S.oe(^fil  II  39              9.9909^0 

T»  S.  Lac  North.  56  15             9«9i^70S 

For  the  Longicude  of  cfaac  PlaceJ 

• 

JLt  Radius  ..—  9«    o%         lo.ooo^oo 

To  #Lacinide North  56     as         XO.177&45 

So  #.  0  Oeclin.  North  17    19  9493854  < 

To  S.  Afc  Diflerence  xS      o  9.^71709^  ^^^ 

Sttn^s  R,  Afeen.  add 
Obi.  Defc  Defcc&d. 

Add 
Jt.^  M.  Cf/j 
J(.^.  M.  C«r/i  at  London 
Longitudt  Eaft 

This  Place  falls  on  the  Globe  in  the  Eaftern  Parts  of  Mf/^ 

t.    By  the  tlsmftecdisn  Method* 
OPERATION. 


Second  L  of  Incidence  ¥Qd  17  lo 

Angle  of  Diredion  if  O  C  add         10  26 
Anplitiide  of  die  Path  ^  F  0  c       274^ 


As 


9» 

o* 

5< 

»$ 

17 

»t 

18 

0 

»34 

9 

i6z 

9 

90 

0 

151 

9 

197 

55 

54 

H 

i^ft  UranO  SC  0  »1  kl 

As  Radius  90  00  10.0000M 

To  CS,  Amplitodfc  Path  17  46  9.94^871 

So  C.S.  0  DecUnation  Nonh  1?  19  9*9798si 

fo  S.  Lacicude  Kpnh  5^  X5  9«92d726 

For  the  Longicode  of  that  Place. 

h.    '      " 
Afc  DifT.  in  Tithe  is  1  $a    o 

'       Add        .       •  600 

Time  of  Sun-fecciRg  there  7  5^    o 

Time  at  L^nJoif  fab,  4  15     4 

Longitude  Eaft  |  56    4  s  540  14'  ai 

before. 


6.  To  find  the  Place  G  on  the  Globe,  vvbere  the  Center 
of  the  Penumbra  is  when  the  Sun  it  feen  to  (et  at  the  E^ 
dipfe  ends. 

\"  .  '     ' 

I.   By  the  J^eplerian  Method.  \ 

i>.  h.    '     • 

Apparent  Time  at  LoMion  1739,3^110  14    d    8    t    ^ 

Equation  of  Time  fub.                  -«  5  )d 

Egual  Time  add                           -^  ^4    6  i)  37    ! 

Sun*s  true  Place                              «-  ^  n  4J  4^ 

Sun's  Right  Afcenfion                     -^  134  14    0 

Apparent  Time  from  Noon  add  i  92    015 

Sum,  night  Afienfim  M.  Cmli  at  Lmiim  %%6     14  IS 

Sun's  Drctfif4/i0ii  North  17  17    • 

For  the  Angle  Orient 

o         •  ' 

Firft  Angle  of  Incidence  G®d  '  5t  14 
Angle  of  the  Moon's  Way  t  0  ^  fuN  5  41 
Rem.  Angle  Orient  4^    43 


for 


•tUKAtroseoriiu 

^     •!> 

^Z^   ' 

^)\^$S 

\ 

Iff  ^fc^R      lo 

1 

\  /    A}\   / 

••  .1 

For  the  Latitude  of  the  Place. 


Hadtin 
Ca. SLm  R 
a.o  tt  R 

S.  li.  «  R^  )4  44  Co  Ar.  O«88os8 

S.fleaa  Ji  15  9'7I4977 

:.S.«tS^A  4*43  9-8j«07j 

S.  l^iiMde  North  »  4I  9.di9>  10 


4<  45 

9.97390T 

90  0* 

10.000000 

48  «4 

9-8»35?« 

54  44 

9.849tfJ« 

»j  »9 

J«  «J 

Sa 


H($  U«it  A  K  o  s  €  d  piJL 

f  or  jb^  Lon^nide  of  tbat  Place; 


jU  Radius  -^ 

Th  t.  Lacirade  North 
S9 1.  O's  Declin.  North 
To  S.  Afc  DifTereoce 
Sun  s  R.  Afcen$on  add 
ObL  DeTc.  Defcendant 

Add 
t^.A.M.CaK 
i(fA.  M.  Ctli  at  Lomem 
Iiongttude  Eift 

This  Place  fiills  on  the  Globe,  near  Tidunri  in  BMrhmy,  a 
Province  of  Biledulgmd^  Nonh-Eaft  from  the  LyhiM  De- 
(art* 

l»   By  the  Fl^n^Hdim  Method. 
OPER  A  XION. 


90  oo 

to.oooo«o 

»J48 

9.((843»4 

«7  17 

9.491964 

«  59 

9.I77«88 

»H  »4 

«4»  ja 

90  0 

»3i  5 J    ow 

utf  14  15 
tf  384J 

t^irft  Anele  of  Incidence  G  ©  i  ^  51    14 

Angle  of  Diredion  d  0  C  add  10     %6 

Amplitude  of  the  Path  G  O  C  6a    50 

As  Radius           «M^         p«  oa  io.oooom 

ToCS.Ampl.ofthePath  6i  50  9.659517 

JSo  C.S.  0  Declination        17  17  9*97995i 

To S.  Latitude Norah        15  Si  9.6394d8 


./  -jf- 


For  the  Longitude* 


Afcen.  DifT.  in  Time  is 

Add 
Time  Sun-fetting  there 
Tfofie  at  London  lub. 
Xongitttde  Eaft 


1^.    '     " 
o  34  B^    - 

600 
6  34  36 
661 
o  »<  35  =5<?38'4J" 


Id 


!• 


I 


y  It  X  N  O  t  C  O  F  I  iU 


^^ 


7«  Tp  find  the  Place  on  the  Globe,  where  the  ^on't 
vpper  pmb  i$  juft :  touched  by  the  Moon^s  lower  lAVob  iii  the 
Mtridun.  '^ 


O  P  B  R  A  T  I  O  W. 


Semidiamecer  of  the  Penom bra  3 1      ^ 

Dift.  Moon  in  Earths  Jixit  53    28 

Difference  «««*^  xx    ix 


Mow  fay. 


As  Simidkmeter  Earth*s  Disk 
To  Radius  — — 

SoPifiereoce 

,Xo  (•  Dift.  0  from  V^rux  . 
5«fi*s43ecUpaiian'N6nb  add 
-SpmJ^iMeNortli    . 

Thh  Place  falls  on  the  Globe;  fn  ifieKortli  Weft  Pans 
•f  Perfia^  near  the  CaffUn  Sea. 


3305'' 

3-5"^l7» 

90    00 

lO.OQOOO* 

1341 

3.ia775» 

.«3     57 

^^.6o838« 

»7     »7 

41     14; 

UliT 


O* 


c  o  »^  *  - 


o  \ 


.-^.» 
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UnANOSCOflA.  $§l 

t  lAm/%  Shadow  paffeth  over  the  Earth  with  t  Velod* 
ilmoft  )2  Miles  in  a  Minute  ^  which  is  but  a  flow 
a  comparifon  to  what  it  goes  when  the  Momi  is  in  Pe* 
k  ;  for  then  the  Shadow  travels  with  a  Velocity  of  41 
.  1  Fnrlongs,  37  Poles  in  a  Minute*  if  it  happens  about 
iddle  of  Jumi  ;  but  at  any  other  time  of  the  Year  its 
ity  is  fomething  lefs. 

I  if  the  Eclipfe  happens  at  the  Mmu's  Apogeon,  the 
w  moves  only  31  275  Miles  in  a  Minute,  if  this  falk 
Middle  of  Dtcembir ;  but  at  any  other  time  fom^ 
nore. 

hat  the  two  Eztreams  of  the  Motion  of  the  Shadow  of 
SMS  over  the  Earth's  Disk  during  the  time  of  a  Solar 
%  are  41  and  31  Miles  in  a  Minute  of  time,  omitting 
aftional  Parts  of  a  Mile..ap6  and  .ij^, 

id  only  goes  11  Miles  in  a  Minute  ;  but  Light  travels 
ich  a  prodigious  Velocity,  that  it  almoft  furpafles-our 
ftanding :  For  when  the  Earth  is  in  Perihelion,  its 
sis  no  lefs  than  ij  1558  59  Miles  in  a  Minute 'of 
See  my  Syftem,  Vol.  U  Page  441. 

exercife  the  young  Tyro  in  thefe  matters,  I  (hall  here 
I  the  Times  of  the  Great  Eclipfe  of  the  Sun,  that  will 
I  in  1 748,  according  to  the  Tables  in  my  Sjjlem,  ufin^ 
V  Equation  in  Page  11 1,  of  this  Book. 


rime  true  cT  '748,  ?«/; 
id  Moon  in                     -* 

d.  h.   '   • 

13  ij  t8  If 

Let    %  ^t  J^ 

the  Apparent  time  at  LamhM  of  the 

ing  i748.7tf//             •- 
Conjundion                — 
ft  Obfcuracion 

'.— >                         «ii 
Duration                           — 
Eclipled  are  on  (he  upper  fide 

»J  »«     4  5$ 
»»  39  SS 

11  40  49 

H    •  If    » 

3  14    < 

I*  1<  t) 

S4 

nt 

i|<(  OitiiiftscoftJu 


The  Times  of  die  GencrtlEdxpfe&D  tbns^Wf* 
'Appireot  time  at  LfiMlMr  of  dbe 


Be^bniiig  at  Sm-rifeg,  1 7481 7»fy 
Cmnl  Eclipfe  benus  at  Snn-rifiog 
Cemral  Be^fi  in  £e  Meridian 
Ceotral  Boihfi  in  tbeNonagefime  Degcee 
Middle,  being  at  -«  — 

Jbdof  the  Central  Sr%#,  at  Sna-fecdng 
Auf  at  San-fetting  ^ 

Dnration  •- 


KThe  Latirades  and  Longicvdes  where  thofe  Appearances 
happen,  are, 

Ltt.  Long. 

Son  begins  to  be  BcUpfedzi  his  Rifing  35    9  R  $t  iQ\f* 

Rifes  Centrally  Eeiiffed  45  X)  76  17 

Centrally  £c/y>/<i  in  the  Meridian        5138  1413& 

CentraUy  Eckpfed  in  the  Nonagefime    48  47  %•    8 

Smi  fets  Centrally  Bciipfed  10  30  7^  li 

Jbu/i  at  Snn-fetting  014S.  53  59 

^ns upper  tencht  by  >'s  lower  Limb  ii  i^  hfe,  14  1 3 
9im*slow9r  toncht  by  Moon's  npper  Limb  beyond  the  Pole* 


a. 

h. 

«     ' 

«i 

10  K  19 

11 

40  )4 

»3 

J    9 

■  1    • 

»f  «9  4> 

n 

»5    T 

■  t 

9  40 

i 

*}45 

s 
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CHAP. 


CHAP.  xvm. 

^ofind  if  tbef0ff§ftfial  Ghh^  th§  principal  Apfiarm* 
€€i  of  Solar  Eclipfes. 

t./^lVEN  the  Cufp  of  the  Afcendam,   ivhh  the  Angle  O* 
^^     rient,   or  Alclnide  of  che  Nonapefime  Degree,  to 
find  where  the  Sun  rlfes  as  the  Eciiple  begins. 

EXAMPLE. 

Let  it  be  required  to  find  the  priDCipal  Appearances  of 
the  Sun's  EcUpfe,  ^ufyt^t  1 759  ? 

SolutiOT,     L  For  the  Latitude. 

Bring  the  SunNPlacc  (^.i^**  33'  ^^  the  Eaftern  Honzoo^anct 
tbcrc  ftay  the  Globe  :  Then  take  i  Signs  from  rhe  Suas 
Place^  and  there  remains  O  ii*  n'  for  the  Phce  of  the 
Nonagefime  Degree,  which  mark  with  a  Chalk  in  the  E- 
cUptic. 

Then  move  the  Brazen  Meridian  in  the  Notches  of  the 
Wooden  Horizon,  uniil  the  Place  of  the  Nona^efime  De- 
gree be  elevarrd  jS"*  5'i  then  will  the  Norch  of  ihe  North- 
chem  cm  the  Brazen  Merijiian  at  44"  jt',  the  X^cimde  of 
the  Place  Nonh. 

z.  For  the  Difference  of  Meridians,  or  Longitude  fmra 
London. 

Bring  the  SunV  Place  in  the  Eclipric  l^ii»}3'  to  the 
Brazen  Meridian,  and  there  make  a  Mark  with  Chalk  ; 
Let  the  Globe  be  elevated  to  the  Latitude  of  the  Place  juft 
now  found  ;  bring  London  to  the  Meridian,  and  fee  the  Index 
to  the  Time  of  the  Eclipfe  t  h,  ii\ 

Now  mote  the  Globe,  till  the  Index  point  am  at  Noon  j 
and  that  Place  on  ;he  Globe  under  the  Mark  made  on  the 
Braxen  Meridian,  is  the  Place  where  the  Sun  is  Vertical  at 
that  time  ^    bring  this  Place  to  the  Eaftern  Horizon,  and 

the 


a<6 


U  1  A  ft  0  1  e  0  r  I  a7 


the  Mcndian  cucf  the  Equator  in  izj'^  58'  Weft  of  Lmim 
which  PUce  it  iti  the  unknown  Octin^  where  the  Sun  wiU 
begin  to  rife  juft  as  ihe  Eclipfe  begins. 


.  «.:m     1 


t.   To  find  the  Place  where  the  Sun  will  Rife  CeHirgtjt  & 

u  For  the  Latitude- 

The  Sun'i  Place  is  Lfc  i  li  ^8^  the  Altitude  of  the  No- 
nagefime  Degree  23^  iV  md  the  time  at  Lwndm  i'paft  |* 

SOLUTION, 

Bring  the  Sun's  place  in  the  Eeliftkfl^  i  P  3S'  to  the  Eaft- 
ern  Horizon  ;  then  ;  Signs  fubcraded  Irom  it,  le;tves  tj  ii< 
58',  the  place  of  the  Nonagefime  Degree  ;  which  mark  with 
Cha)k«  Then  move  the  Meridian  in  the  Notches  of  the 
Horizon^  till  you  have  the  place  of  the  Nonagefime  O  11** 
18'  elevated  upon  the  Quadrant  of  Altitude  i^<>  1';  then 
will  the  Natch  of  the  Northern  Horizon  cut  the  Meridian  at 
7 1*^  11 ',  which  is  the  Latitude  of  the  place  foughr. 

%*  For  the  Difference  of  Longitude. 

Bring  the  Sun^s  Place  to  the  Brazen  Meridian,  and  there 
mark  the  Meridian  with  Chalk  i  elevate  the  Giobe 
to  the  Latitude  of  the  Place  juft  found;  bring  L^ni^ 
10  the  Mrridian,  and  fet  tht  Index  10  the  titne  oi  the  BcUpfc 
g'paft  ^  s  oiovc  the  Glol$e»  till  the  Indeai  point  at  n  at 
Nnon:  Here  ftay  the  Globe,  and  obferve  what  place  is  un* 
der  the  Mark  made  on  the  Brazen  Meridian  j  for  there  the 
Sun  is  Vertical  at  the  given  Time* 

JBring  ihis  place  (being  marked  with  Chalk)  to  the  Eaft- 
ern  Horizon^  and  the  Degree  of  (he  Equator  156"  13' that 
now  lies  under  the  Brazen  Meridian  is  the  Longitude  of  the 
place  fought  j  Which  place  falls  on  ihe  Globe,  in  the  un^ 
known  Ocean;  where  the  Sun  will  be  feen  to  rife  Centrally 
Ectiffed,  it  being  in  the  Zenith,  or  higbeftpartof  the  Globe 
at  that  ttme« 
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3.  To  find  where  the  Sun  is  Qnirdljf  BcUffed  in  the  Noot- 
f efime  Degree. 

!•    For  the  Latitude. 

S«n*iPUce(^  11^  40',  the  Alticnde  of  the  Nonagefime 
Degree  16^11'  end  the  time  at  Londen  is  49'  paft  i 
in  the  Afternoon. 

SOLUTION* 

Mark  the  Sm*s  Place  in  the  Eelifrie  ^  1 1^  40'.  This  is 
flow  the  place  of  the  Nooagefime  Degree.  To  it  add  three 
Signs,  and  tt  ttiakes  Wl  1 1^  4'  for  the  Cufp  of  the  Afcendant ; 
wmcb  bring  to  the  Bafterm  Horizon,  and  move  the  Brazen 
Meridian  in  the  Notches  of  the  Wooden  Horizon,  until  the 
Nooagefime  Degree  (San*splacej  L##  ii«4o'  be  elevated 
t6^  %%'  upon  the  Quadrant  of  Altitude  ;  then  doch  the 
Notch  of  the  North  Horizon  cut  rhe  Meridian  in  74^  33', 
the  Latitude  of  the  place  North. 

a.   For  the  Diflerence  of  Longitude. 

The  Globe  ftanding  elevated  to  the  Latitude  74^33',  as 
frand  above,  mark  the  Sun*s  place  in  the  BeUfiie  Lio  1  t^^4o^ 
bring  that  to  die  Meridian,  and  fee  the  Index  to  1 1  at 
Noon  I  then  move  the  Globe,  tiU  the  Index  points  at  the 
given  Hoar  at  Lmdm  3  h.  4^'  P.  M.  The  Degrees  of  the 
Emsuw  now  nnder  the  Brazen  Meridian  191^  S4'  are  the 
Rigbc  Afbrnfion  of  the  Mid»Heaven  at  L^md^n ;  which  mark 
wim  Chalk :  Then  to  the  Son's  Place  {\^  1 1<»  40'  add  three 
Si0it«  the  Sum  is  il  11*  40'* 

TUs  Point  of  the  Eeliptic  doth  not  Afcend,  [See  ?Mge  254] 
in  diat  Latitude ;  for  which  reafon  the  Globe  cannot  decide 
the  Cotttroverfr. 


4*  To 
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4>  To  find  the  Pltce  on  the  Globes  whett  (be  Sua  it 
CmnsUj  Eeliffid  in  the  Meridian. 

1.   For  die  Lacicude. 

Given  the  Snn$  place  (\,  1 1*  i%'  and  the  Alticnde  of  the 
Nonagefime  Degree  ii^  loLwitb  thix.NPoagefimf 
Degree  1123^  i^.  ^ 

SOLUTION. 

To  the  place  of  the  Katuttflimi  Degree  add  thiee  Signs ; 
theSntn  is^^}«»6^  the  Gafp  of  the  Akmidnmu^  Bripg 
this  to  the  Rdftirm  Horizon,  and  mov^cbe  Bnufn  Meridian 
in  the  Notches  of  the  WoodeofHorixon^  umildit  fku  cfCtbe 
Koiuigefimi  Digne  VL  i)''  a6'cot  the  Q^raoi-bl  AldiniU  in 
xioto' ;  then  doth  the  Northern  Notch  of-  ctieiHariw»  cut 
the  Brazen  Meridian  in  &6«  34;  Nortk)beyondtho  Sqle  for 
the  Latitude  of  that  place.  -*•      ^  :'    ..  .r. 

x.  For  the  Difference  of  Longitude. 

SOLUTION. 

Brine  Lmim  to  the  Meridian^  and,fet  the  Index  to  tht 
«iven  time  of  the  EcKffi  3  h«  18'  :  ^  Then  niovq  the  Globe 
till  the  Index  points  ac  la  at  Noon.    ^  \ 

Now  the  Degrees  of  the  Bquatwr  under  the  Brazen  Meri* 
dian  are  49®  31',  which  is  the  Longitude  of  the  p!a.ce  to  the 
Weft  of  Lmdon^  where  the  Sun  will  be  CeitrUf  Btlhfid  in 
die  Meridian^  and  Latitude  8tf^  34'  N^nh  beyondtherolc* 


5;  Tt 
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5.  To  fiod  the  Place  where  che  Sim  fets  Ctmrslfy  8^ 
tUffid. 

u    For  the  Lacicnde* 

GlTen  the  Sim*!  PI  tee  Z^w  degr.  41  mio.  the  Apparent 
time  4  h.  1 5'  P,M«  and  the  Altitude  of  the  Nonagitf  me  De- 
gree 1 1  degr»  39  min* 

SOLUTION. 

Becanfe  in  this  Cafe  the  Stra  if  fetting,  bring  hit  PIac# 
|j».ii  degn  4i.nun..to  the  Weftem  Horizon  $  add  three 
Sigpii  CO  it,aqd  yon  have  the  Place  of  the  Nonagefime  Dc* 
gfee  Wi  11  degr.  41  min« 

Then  move  the  Brazen  Meridian'  in  the  Notches  of  the 
Horizooy  until  you  bring  f  he  Nonasefim'e  Degree  n^  1 1  deg. 
4t  mi&  to  be  elevated  upon  the  Quadrant  of  Altitude  11 
degr.  }9  min.  equal  to  the  Angle  Orient :  Then  obferve 
wluc  Degree  of  die  Brazen  Meridian  is  cut  by  the  Notch 
of  the  Wooden  Horizon  ;  for  that  if  the  Latitudep  or  Pole*a 
Elevation  foagbtt  which  in  this  Example  is  5^  degr.  )s  o^io* 
North. 

2.   For  the  Difllerence  of  Longitude. 

Bring  the  Sun*s  Place  in  the  Ecliptic  !#•  11  degr.  41  min. 
to  the  Brazen  Meridian,  and  over  the  Sun*s  place  make  a 
Mark  on  the  Meridian,  the  Globe  bemg  elevated  to  the  giv- 
en Latitude  56  degr.  15  min«  l^wtb  $  oring  Lmkbm  to  the 
Meridian^  and  fet  the  Index  to  the  time  of  the  BcUpfe  4  h. 
iVP.M.  Move  the  Globe,  tiO  the  Index  noint  at  \%%z 
Noon.  Here  ftay  it,  and  oblerve  what  Place  kedi  under  the 
Mark  made  on  th^  Meridian  (for  that  is  the  place  where  the 
Sun  is  Vertical  at  the  given  time)  which  is  die  Baft  End  of 
HifiipmU  Bring  this  place  to  the  MTfftem  Horiion,  and 
the  Degfces  of  tli^  Equator. 


Now; 


%^o 


URAKOSCOflA. 


Now,  under  the  Meridian  are  $^°  14,  the  Longicttde  Eift 
of  Londm  ;  the  Place  nnw  in  ^he  Zenith  if  the  laJt  Mofcmif 
where  the  Sun  will  ict  Cennsih  E^Uffid* 


6,    To  God  the  Place  where  the   Bdiffw  ends  it   Sui»* 
fetting. 


Given  the  Suns  Place 
Union  <Jh,  S'SP"  P*  M 
f  rjSw#  Digru  46'*  43' 


ait^f* 


the  Apparent  time  tt 
and  che  AUiiudc  of  the  Nmm- 


u  For  the  Latitude  of  the  Place. 


4 


Bocaufe  the  Sun  it  fetting,  bring  hit  place  in  the  ficfi/- 
fk  (^  II  degr-  45  min»  to  the  Weftern  Horizon  |  add  three 
Signs  Eo  ic^  and  you  have  the  place  of  the  NmMgefime  Di' 
gm  ni  1 1  degr,  45  mln- 

Then  move  the  Brazen  Meridian  in  the  Notches  of  the 
Wooden  Hurt2on,  until  you  bring  the  Nmsgrfim^  0#- 
gree  JJl  it  degr  45  min.  to  be  elevated  upon  the  Quadrant 
uf  Altitude  46  degr.  43  min,  equal  to  the  Angle  Orient,  or 
Altitude  of  the  Nsmagifime  DegTn*  Then  obferve  what  De* 
greeof  the  Meridian  is  cut  by  the  Nonbtm  N^tcb  of  the 
Wooden  Horixon  ;  for  that  is  the  Latitude  or  Poles  Eleva- 
tion fought,  which  in  chit  Example  is  15  degr.  48  inin. 
Nonk 

%,  For  the  Difference  of  Longitude  from  Lemdm, 

Bring  the  SnnV  place  in  the  Betiptie  H  ii"^  4s' to  the] 
Brazen  Menditn^  and  there  on  the  Meridian  make  a  Mark,] 
The  Globe  being  elevated  to  the  juft  now  found  Latitude] 
X5  degr^  48  min,  R  bring  London  to  the  Meridian,  and  feel 
the  Index  10  the  time  of  the  Eclipfe  6  h.  8^  P;  M.  Movij 
the  GLube  bac^,  till  the  Indent  pomt  at  ix  at  Nom. 

Here  ftav  it,  and  obferve  what  Degree  of  the  Equmtw  i$l 
under  the  Brazen  Meridian  ;  for  that  is  the  place  where  ih*1 
Sun  is  Vertical  at  the  given  timfj  which  is  the  Gulph  of  Mf-J 
xice  in  Amffrks. 


Sfipg 
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Bring  this  Plice  to  the  Weftern  Horizon  ;  and  the  Degree 
of  the  Equator  then  under  the  Meridian  Is  d^  99'  Eaft  Lon- 
gitude from  London.  Now  look  upon  the  Zenith  of  the 
Globe,  and  you  will  find  Teeb&ri  in  Bdrbarji ;  at  which  place 
the  Eclipfe  will  end  at  Sun-fetting. 

Thus  have  I  fully  demonfl  rated  by  the  Terreftrial  Globe 
an  the  Appearances  of  this  Solar  Eclipfe,  which  are  all  that 
can  happen  ;  becaufe  all  the  Penumbra  doth  not  fall  within 
the  Earth's  Disk.  But  in  ihofe  Eciipfes,  when  the  Penum- 
bra is  all  involved  in  the  Disk,  then  there  will  be  two  more 
Cafes  (as  in  the  Sun*s  Eclipfe  December  2%^  1730  J  that  is, 
£rft,  tofindthe  Place  where  the  Eclipfe  is  at  Sun- riling; 
and  the  other  is,  to  find  the  Place  where  the  Eclipfe  begins  ac 
Snn-feuing.    Of  thefe  in  their  Order* 


I.  To  find  by  the  Terreftrial  Globe,  the  Place  where  the 
Snn^  Eclipfe  of  Dec.  18,  1730,  ended  at  Stm  rifing* 

d.   h  '     " 

Given  the  Apparent  Time  at  L^iiiMi,  Dec.         28  21  25  94 

Snn*s  Place                            —                       VS  17  43    o 

Altitude  of  the  Ncnsgefime  Dcgra                           90  48    q 

I.    For  the  Latitude  of  that  Place. 
SOLUTION. 

Bring  theSim*s  Place  in  the  Ecliptic  VSt;  degr  43  min: 
CO  the  Eaftem  Horizon  (becaufe  the  Sun  is  rifing)  and  from 
:t  fubtraA  three  Signs,  and  you  will  have  ^  17  degr.  4} 
min.  for  the  Place  of  the  Ncnufefimc  Degree. 

Then,  becaufe  its  Altitude  is  90  degr*  48  min.  from  the 
Nonb  Part  of  the  Horizon  (becaufe  the  Sum  of  the  third 
Angle  of  Incidence  8  5  de^r.  11  min.  and  the  Angle  of  the 
Moon*s  Way  5  degr.  37  tnin*  is  more  than  a  Quadrant)  move 
the  Brtfs  Meridian  in  the  Notches  of  the  Wooden  Horizon, 
notil  the  Place  of  the  fkmsgefimg  a  17  degr.  43  min.  be  ele- 
rated  90  degr.  48  min.  from  the  North  pan  of  the  Horizon, 
or  89 degr.  ix  min.  from  the  South  part  thereof;  then  the 
|>egr<ts  cut  by  the  Southern  Notch  of  the  Horizon  upon  the 

Brafs 


mjm  U  E  4  N  0  I  C  O  »  1  A* 


1.   For  ihc  Difference  of  Longttade  from  Lmdm* 


Brtfs-Merldian,  are  7  degr.  41  mia*  which  is  the  Lttlntdi 
I  of  the  Piace  Souih. 

\ 


The  Globe  being  elevated  to  the  Latitude  of  7  degr,  41 
nriin-  South*  |uft  now  foand,  bring  the  iiun's  f  lace  in  the  £- 
cliptic  ^  1 7"^  43  V  ^o  ^he  Braren  Meridian ;  make  a  Mark  £ 
then  bfinf;  Londm  co  the  Meridian,  and  fee  the  Endes  to  the 
time  of  the  Eclipfe  %i  h.  16'  RM-  Move  the  Globe,  till  the 
Index  point  at  the  upper  11^  or  Noon.  ■ 

Nowihe  Place  on  the  Giobe  under  the  MeriSianr  which] 
you  oiarkM,  is  the  Sea  betwist  the  Kingdom  of  Mmkisf^  1 
South  4frkji  and  lAadagsfcar,    Here  the  Sun  is  Vertical  \ 
the  given  Time.     Bring  this  Place  to  the  EaAern  HorizG 
{becaufe  rhe  Sun  is  rifingj  and  obferve  the  Degrees  of  the  ^ 
E(]uator  under  the  Meridian,   which  in  this  Example  are  54 
degr,  ij  win-  Weft  Longitude  from  Lmim. 

Now,  as  the  Globe  ftands^  look  on  the  Zenith,  and  you 
will  fee  the  Country  of  the  Amazons  in  South  Ammcs  ;  to 
which  place  the  Eclipfe  ends  at  Suti-rifing*  _ 

This  is  the  moft  Wefterly  Place  that  fees  the  Ecliplt.  f 


he 

i 


1.  To  find  the  Place  on  the  Globe  where  the  Edlpfe  be 
gins  at  Sun  fetting. 


i 


Given,  the  Apparent  Time  at  LanJm  ixb,  59tnin.  38", 
the  Sun's  Place  VS  17  degn  47  min,  and  the  Allitud^  of  chej 
K^tiMgefimt  Dtgn*  79  degr.  54  min. 

i#  For  the  Latiriidc. 


SOLU* 


Urjinoscofia. 


S  O  L  0  T  I  O  N. 


a?! 


Bring  the  Sun%  Place  V3  17^  47'  to  the  Weftem  Hotitou 
(becaufe  che  Sun  is  Ceiimg}  and  to  it  add  three  Signs,  and 
you  will  have  t  j  7*  47'  for  the  Place  of  the  Nm^gifone  B$* 
grte.  Then,  becaufe  its  AIntude  is  79  degr.  54  min,  movg 
the  Brafs  Meridian  in  the  Wooden  Notches  of  the  Hori^n, 
nmil  the  Place  of  the  Nona^efme  Degree  T  '7**  47*  be  eleva- 
ted 79«  94'  from  the  Soujh  Horizon. 

Now.  the  Degreei  cut  by  the  Northern  N&tcb  of  the  Wood- 
en Hoflzon^  are  16  degr»  36min.  and  fach  ts  the  Laticiad^ 

a#  For  the  Difference  of  Longipide « 

The  Globe  being  elcYated  to  the  Latitude  16  degK  47 
iiiin.  tUrtbf  juft  now  found ^  bring  the  Sun's  Place  in  the 
Ecliptic  VS  i7degf*  47  min*  to  the  Brafs  Meridian,  and 
there  make  a  Mark  exadly  over  the  Sun's  Place  i  then  bring 
I^iti^  to  che  Meridian,  and  fet  the  Index  to  the  time  or 
ihe  Eclipfe  iih.  S5>'?8^'P-M.  Move  the  Globe,  till  ihc 
hdex  points  ac  n  at  Noon,  the  Place  under  the  Mark  on 
the  Meridian,  is  the  Weftern  Coafk  of  Mmaf&ufM  in  Somb 
4fricM*     Here  rkc  Sun  is  Vertical  at  the  given  dme. 

Bring  this  Place  %o  the  Wcftern  Horizon  {becaufc  the  Sun 
h  fcttingj     Here  ftty  the  Globe,  and  lee  what  Degrees  are 

Oil  the  Eqtiator  under  the  Mark  on  the  Meridian  |    for  ihe>' 

arc  the  Longittide  from  Lmion^  and  are  98  degr,  4  min. 

Eaft- 

Now  look  on  the  Zenith  of  the  Globe*  and  yoa  will  fee 

fsgm  in  tbe  £11^  Indhu    This  is  the  oioft  Eaftera  Place  tbac 

fees  any  thing  of  this  Eclipfe, 

Becaufe  the  Solution  by  the  Terrcftriit  Globe*  of  finding 
the  Places  where  the  Sun  is  Centrally  Ecliplcd  in  the  N«i«* 
^€fim§  Digm  is  the  moft  difficult  p  and  my  Defign  of  Wrt- 
tiag  being  to  make  all  things  plain  to  the  meaneft  Capacity^ 
tberefore  for  the  fake  of  my  younger  Readers,  I  will  add 
«iiotber  Example,  which  fliall  be  of  the  Sun  Centrally  E- 
^pf^d  in  ihtNmMgffime  Degree^  Arim  l^JOt  Dtc ember  ^'flhp 
IX  h-  ti'4a'';  Suns  Place  vl  17^451  and  the  Altitude  of 


JtfaftiSJm^r/ffif  Degree  87^  46'- 


SOiU- 


S^  *  '   U  R  A  NO  s  c  ^  r  I  JU 

SO'LU  T  I  OK- 

1.  .pO(  the  Lachttde  of  ibac  Flice; 

Mark  tkc  SanS  Mace  in  the  Eclipcic  VIS  iT  4egc.  «^J  mia^ 
Thrs  f I  npw  ttie  Place  of  (be  NMii^^/&iv  Degrt€. 

To  it  add  three  Sigot,  and  it  makes  r  17  d«gr.  4)  mini 
for  the  Ciifp  of  the  Afcenflaat ;  i^fhich  bring  to  ih#^  Eaftm 
Ho/izo9.:  ^^ep  it  there,  and  move  the  ika(s  Mfridiaa  in 
the  Notches  of  the  Wooctea  Horizon,  ocxtil  thf  N9iM!S4/i">^ 
f)e^^  fStin'^  place)  T  17  degr.  4)  mki.  be  elevate^  upon 
the  Quadrant  of  Altitude  87  degr.  46  min.  from  the  Sq^ 
pare  of  the  Horizon  ;  then  doth  the  South  Notch  of  the  Hori- 
zon cut  the  Br^tfi  Ueridum  in  to  degr.  %  min.  S9tt(b»  the  La* 
titude  rou|hi. 

2.  For  the  DiffeMnce  of  Longitucle. 

The  Globe  ftanding  elevated  to  ihe  L^Uwle  20  degr.  ^ 
min. South,  mark  the  Sun  s  place  in  thp  Ecliptic  V9  ^7  Hfiff* 
45  minutes,  which  bring  to  the  Meridian^  and  (oc  the  lodn^ 
to  ra  ^i  Noon  ;  then  move  the  Globe  till  the  Ind^  point  ^ 
the  given  Hotfr  lah.  13  min.  at  Iim^/mi^  the  Degrees qI^ 
Equator  now  under  the  Meridian  261  degr.  24  min,  ar^  ^ 
Right  AfceniioQ  oi  the  Mid-Heaven  ac  Uom49n  i  ^vhichmu)^ 
with  Chalk.  Then  to  the  Sun*s  place  add  three  Signs,  i\it 
Sum  is,  'T  17^  45^  Bring  this  to  the  Eaftern  Horizop, 
and  hie  re  ftay  the  Globe ;  the  Degrees  of  the  Eqiiacor  now 
on  the  Meridian  are  the  Right  Afcenfion  ef  the  Mid-Hea- 
ven z8S  degrees  5 5  minutes,  the  Piac^  wber#  the  Snail 
Centrally  Eelipfed  in  the  Noftagifime  Dsgtd^i  wbic^  Qjiark  in 
the  Equator  with  Chalk :  Alio  count  the  Degrees  ia  the  !• 
quator  between  thefe  two  Chalks,  and  you  will  find  them  to 
be  26  decrees  30  minutes,  the  Difierence  of  Longitude  from 
Lonim  Eaft  ;  beca^fe  the  time  ac  Lond<m  was  ^Apietbao  12 
Hours ;  when  it  is  lefs  than  12  Hours,  then  it  U  Weft* 


H0VV. 


X7r  A,HOSCaFX4t  W 

Hnw  cvcM^iv  pleafam  muft  it  be  lo  tke  yeonf  ikftftooo- 
9ftff ,  io  c%j£e  %k€  T^rrtftriai  Globe  in  hU  brndf  and  at  omi 
Vifw  to  (e#  fhe  prl^t^ipal  Appearances  ef  aay  So\m  IcUpfe  I 
This^  (  (ay.  is  very  iatbfaAory,  by  reaTM  be  may  emaAm 
ike  QatoiUupivif  w4  by  due  «ieans  find  ons  ihs  Auriif^; 


CHAP.    XIX. 

Jkvilg  Imp  to  #J!/Sntf  th  Pbafis  #/  Venue  im{ 
Merciny. 


H 


E  that  ijinderftands  what  I  have  already  wrQce  in  n^y  Sj» 
ftem  ef  the  Flsnets  Jemonfiraied,  canoot  biu  rightly  cot^ 
cetve  Uie  true  Syfteoi  of  the  World,  I  mean,  the  Heaveii^ 
Sodies  thenxfelves,  and  how  they  move  in  their  tov,^^  Or- 
mn :  Por»  fioce  alt  the  Planets,  as  well  as  our  B^th,  ff^t 
Spiierical,  Opaque  and  Scabrous,  or  rough  uneven  Bodi^t 
^y  dp  refleft  every  way  the  Sun*s  R»ays  which  iaH  i|p9P 
fiem. 

And  it  follows  alfo  from  hence»  that  one  half  ^  f  v«ffy 
Pfanec  (nearly)  or  that  Hemifphere  which  is  turned  neai^ 
tbeSuUii  will  be  illuminated  by  hioi,  aad  the  othev  Hw^i* 
iTpbereqciuft  reipain  in  Darknefs. 

Aad  becaufe  the  Orbits  of  the  two  inferiour  ?laM«  Ft- 
Mf  and  hkremy  are  infcribed  within  the  Earth's  Orb,  they 
increafe  and  decreafe  in  Light  as  our  Moon  doth:  For 
when  they  are  in  Conjundion  with  the  Sun  in  the  upper 
part  of  their  Orb,  the  fame  Face  that  they  then  (hew  to  the 
SaMp  is  alfo  turned  to  our  Earth,  which  is  full,  except  whea 
chey  are  in,  or  near  the  Nodes,  and  then  they  are  behind 
the  Sm,  and  confequendy  cannot  be  feen  by  a  SpeAator  oa 
onr  Earth  s  diat  is,  if  their  Latitudes  be  lefs  than  the  Sm't 
Sgwiidismeter. 

Such  a  Conjundion  as  this  happenM  df  the  Sun  and  Mer2 
4in^4lfnio  i6y3,  oaober  19,  at  Bi'3o"paft  Noon  in  fll  t6» 
ji'^  7",  wirh  Latitude  4'  5 7"  S.A. 


T  a  IW 


i«f6  Uranosco^xa. 

This  Coojmiftioiit  J.  fVmg  put  in  his  Almanack  for  that 
Year,  wirii  the  Calcnlarion,  to  (hew  the  Paflage  of  h^iremp 
over  the  Sun's  Disk.  Indeed,  if  he  could  have  jumpM  bco 
eidiar  Sdntm  or  Fnuis  at  that  time,  he  might  then  have  feea 
hUrcttrf  as  a  black  Spot  in  the  Sun :  For  as  hUrany  wss 
ihen  in  Sc^rfio^  (o  were  Sdtmn  and  Venus  in  S^^nsry  $  b 
that  an  Eye  from  either  of  them  might  have  feen  Mmtm 
io  the  Sun. 

I  mention  this,  only  as  a  Caution  to  young  Studeacs,  diat 
Aey  may  not  fall  into  the  tike  Error,  as  he  did. 

In  Page  42^,  of  VoL  I.  of  my  Sjr/lfffi,  I  have  uugbt  how 
so  Calculate  a  Retrograde  Conjundion  of  Mncmy  or  Ftasi 
over  the  Sun :  But  becaufe  that  differs  fomething  from  a 
Dired  Conjundion,  it  will  not,  I  believe,  be  aken  amils  if 
I  (hew  here  how  it  is  to  be  done* 

All  the  difference  is,  in  finding  the  Diftance  of  the  Planet 
from  the  Eanh,  at  the  time  of  the  true  Conjundion:  For 
as  in  the  Retrograde  Conjundion  the  Angle  of  the  Sun  is 
always  6  Signs ;  and  the  Diftance  of  Mereary  from  the  Sun 
U  fubtraded  from  the  Diftance  of  the  Sun  from  the  Eanh; 
fo  in  the  Dired  Conjundion  the  Angle  at  the  Sim  is  no- 
thing :  The  Diftance  of  Mercury  from  the  Sun  is  added  to 
the  Diftance  of  the  Sun  from  the  Earth  ;  and  that  Sum  is 
the  Diftance  of  Menury  from  the  Earth  ;  (the  like  in  Ft- 
nus.) 

To  make  it  more  intelligible,  take  a  SyoopGs  of  the  Ctl- 
culation  of  the  Conjundioo  above  mentioned^  as  it  happens 
from  my  Tables. 
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EqMl  tnit  oTimeOriMi  tf  i^i»fMhkr        19    •  1^  S!^ 
EqaaiMMiofrimeadd  «-^*  IS  si^ 

ApptiCK  Time  -«-*  »f    •  4%  4ft 

0  9 

to  tt  If  40 


Mean  AnoBuIy  of  4  i^  44  3< 

MeaaLoopnide  >  t8  11  it 

Proftbajptoc&s  fobf  t  29  it 

Orbtc  Place  7  1^  51    7 
Mfroi^'s North  Noik  fob.      ~^^-. 

Argiunencof  Ladtade  ^  ,..-«.«• 

AorieaccheSon  0000 

lacTirtarion  of  die  Orb  ^  .«.  .i^ .«. 


T  4  J9  4^ 
+  It  $*  »7 
7  I*  J*  T 
t  t4  4*  1* 
<    *    9  Jf 


o  IS  4S 


For  the  Laiimde  of  hUnmyl 


IXft.  0  k  e  989  f  ^'^  4*99S  ^S^ 

Dift.  fi  in  his  Orbit  k0  add  45513  4651138 

Dift  9^0  t4442;  5*159^4^ 

As  Dift.  9  k  e  144415  Co  Ar.  4.840358 

ToDift.9^0  45519  4.658138 

So  r.  loclinat.  o^  1 5'  48''         7.66&144 

To  r.Geocen.Lac.S.A*  o     457  7.160740    - 

That  my  Reader  may  have  a  right  Idea  of  thefe  matteri; 
I  will  give  him  another  Example  of  the  Con)nndioa  of  the 
Son  with  Vinut  Direft,  Anm  173  5,  when  (he  will  pafs  below 
^^^  Sun  45' 16".  See  a  Synopfis  of  the  Calcolatlon ,  aoi 
*ark  it  well. 


T  ^  Equal 
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^U  It  AM  Of  COY^iA. 


Eqnal  time  of  the  troe  Edipc.  d  17351 7^^ 

Bqwdofi  of  time  fabi 

Apptrciicddie  -^        —     .. 


8  2f    8   o 
8  16  j«  i] 


^lean  Anomafy  Of 
Mean  LoBgimdle 
Fcoftbapherefis  a4€l 
Orbit  Place 
Vmm't  North  Node 
Argimiencof  Laiiittde 
RedaOioR  fab. 
EcUmic  Place 
Aoue  at  the  Sue 
Indinacion  of  the  Orb 


0 
S.  ®         " 

6  lo  54  n 

9  29  '4  J* 

o  41  le 

9  19  57^* 


9  29    o    a 
o    o    •    c 


S- 

11 
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^^  49  49 

&9  J4  «« 

o     5  ft 

6     •  t1 

t4  15  5« 
*5  44  «4 

9 
57  II     0    0 
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For  the  Latitude  of  Venus. 


Dlft.Okd  98423"       4.993098 

Dift.  9  k0curat.add    itiH        4-^58495 
Dift*$^0  170605         51^1994 

Vo  Dift.  $  ^  ® 
So  t.  Inclination 
To  r.Geocen.  La^  S.A.' 
Sum  SeRudiam.  fuU 

fbiAr  l^low  the  $an  4$  i4 


^70606  Co  At 

71185^ 
aoM'34' 
I     I  57 
\6  ii 


4.7^8066 

4.B58455 
8.6x7045 
8.253486 
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Ult  A  Nose  OF  X  A.  r   *19 

Now  (he  (hews  a  full  Face  to  the  Earth,  which  I  (hall  call 
II  Digits  (as  In  the  Luminaries  ;)  and  all  the  titpe  from 
this,  to  her  Retrograde  Conjun(flion  with  the  Son,  the  Light 
wiD  be  decrea(ing,  pntil  (he  come  to  her  Retrograde  Con- 
fufidiM  s  dhd  then  her  dark  Mtihil^hihie  Mthg  tdr^  to- 
wards us,  becaufe  now  (he  is  in  a  right  Line,  if  the  Sun 
be  in  her  Node^  or  fo  near  it,  thai  her  LiitVtilcle  be  lefs  than 
the  Sun's  SeAii^iaiheier  sit  that  tibie,  (he  wilt  appear  a  black 
Spot  in  the  tuni  Disl. 

And  froqn  this  Cenjucdion,  to  her  Hired  Conjundion 
again,  tht  is  encre4ing  in  Light,  is  horned,  biifec^ed  and 
gibbous,  but  on  ihe  reverft  <ide  to  what  flie  was  before,  in 
going  frcfm  the  Dtredb  tothe  Retrograde  Con{unSion» 

What  I  have  here  Ifaid  of  Veti^s,  holds  good  alfo  in  Mep- 
Cttfj.  So,  by  undecftlndihg  wel  what  goes  before,  it  is 
eafy  at  all  times  to  kAow  what  Pnafe  or  Face  either  of  thefe 
Planets  will  put  on  before,  er  whtn  you  look  at  thf  m  :  For 
fubiraA  the  Sun's  Plate  from  the  Heliocentric  Place  oi  Venus 
or  Mercury^  and  if  the  OiftaAce  be  Icfs  rha:%  yj^,  or  three 
Signs ;  or  more  than  fix,  or  iefs  tban  nine,  lay, 

As  Radius, 

To  1 2  Digits  ; 

So  is  the  Co-Siae  of  half  rhe  Diftance  of  the  Planet  from 
the  Sun, 

To  the  Oigirs  atid  Dec/mial  Parts  of  ^.«  Digit  then  Iighc» 
See  the  Scheme  m  P.;^  66. 

But  ir  rhe  Diftance  be  more  than  three  Sigitj,  or  lefs  than 
nine,  fay, 

Ai  Radius,    ^  - 

To  12  Dig'tsiifhc  J 

So  is  the  Sine  of  half  the  Diftance  of  the  Complement  19 
6  3i{«/, 

To  the  Digits  and  Decimal  Parts  light. 
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UBAWOSCOriA^ 


A TMeif  tbe Ugtt Digits cf  Vean  miMaear^ 


Dift.9 

light. 

Dift.f 

&9k0 
S.      « 

S.     0 

o         o 

11. 

0      11 

O         fO 

11.95 

10 

O         lO 

11.8) 

10 

I         o 

11.59 

0      II 

I         lO 

1118 

10 

I        10 

10.88 

10 

1          O 

10.39 

0      10 

1        lO 

98j 

10 

1        10 

9-1  n 

10 

9       0 

8.485 

0       9 

S         10 

7-715 

10 

i        10 

6.883 

10 

4        o 

6. 

0        8 

4      10 

5.017 

10 

4      10 

4.104 

10 

s     .  ^ 

3.105 

0        7 

5       10 

a.094 

xo 

5      10 

i.04d 

10 
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V%  kuoicofi  L  til 

After  this  manner  have  I  catcubted  the  foregoing  Tabic  ; 
whicb  fiiewsj  that  tn  the  6rft  Semkmli  of  their  Diftance  from 
the  5iiitp  their  Digicsof  Light  decreaCe  •  znd  in  the  other 
Simmrde,  that  iSp  from  6  to  mz  Signs  of  their  Diftance  from 
the  Sim^  the  Light  incrcafcth. 

But  here  it  is  to  be  rcmcmbcr*d,  that  in  the  firft  Sfwj- 
mf€k  of  theirDiftancc  from  the  Sun^  they  are  Occident»  and 
tfaerefDre  may  be  oblcrved  in  the  Evening  after  Sun-fcc* 

But  if  the  Diftance  of  tne  Planet  be  nnore  than  d  Sipu^ 
then  they  are  Orient,  and  confeqtiently  muft  be  view'd  m  the 
Morning  before  Son-rifing. 

Bot  here  we  mtlft  take  care  that  we  be  not  deceived  by  the 
general  Confideration  of  her  Phafei  only,  fo  as  to  fliink  that 
IVitia  will  always  appear  bright  and  largeft  :  For  fuppofe  the 
£anh  at  P,  and  Ff«ff/  at  8  in  the  firft  Triangle,  Page  6d  j 
tbo'  Vmui  will  then  fliine  with  a  full  Face ;  yet  (he  will  be 
then  fofar  from  the  Earth,  that  her  Diftance  from  us  wiQ 
more  than  coaapenfate  for  the  Qjiantity  of  her  LighD 

Wherefore  you  may  expcd  to  fee  her  moft  bright  and 
fplcndtd  about  her  greateft  Elongations.     See  the  Figure^ 

Page  47- 

And  fince  her  fhining,  or  apparent  Light  increafes  in  a  du- 
plicate Ratio;  or  as  the  Square  of  her  Diftance  from  us  di- 
minifbes,  her  Light  will  be  much  more  increafed  by  her 
Approach  to  the  Eanh,  than  it  Will  be  leOen'd  by  our  feeing 
lefs  of  her  illuminated  Disk* 

So  that  the  Table  above  /hews  her  true  Light  at  fuch  a 
Diftance  from  the  Sum,  but  will  fomecimes  difer  from  tht 
apparent  Light,  for  the  reafon  juft  now  given. 

Nothing  remains  now,  but  to  Ihew  how  to  obCerve  tb« 
Phafef  oi  Venus  and  Mercury  with  a  Teteftope* 

le  order  hereunto,  you  muft  be  provided  with  a  Tele^ 
fcope  14,  i€  or  %o  Foot,  and  be  fore  that  the  GlalTes  be  weQ 
proportioned  to  the  length  of  the  Tube. 

Then  you  muft  provide  an  Aperture  fwhich  is  a  Word  in 
Opticks)  that  is  nothing  elfe  but  a  piece  of  fine  Card  or  Paft- 
board  cot  round,  juft  the  biguefs  of  the  Objed  GJafs^  wiiA  a 
round  Hole  in  its  Center,  abour  two  tenths  of  an  Inch  Oia- 
meter.  for  a  Glafs  14  Foot  long.  Put  this  on  the  Infidc  of 
the  Objed  Glafs  clofe  to  it,  when  you  would  obferve  the 
Phafes  of  thefc  Plane ts,  and  you  will  have  your  End  an- 
fwcfU 


3 


kit  U  •  A  If  •  S  C  O  » I  A. 

fkn^  The  Hole  in  cbe  FiaftebMni,  or  Aptrtmnty  is  beft 
inade  wirii  a  nmnd  hoi  Iran  i  dherwire  ic  wiB  be  dilSciiIr 
to  nuke  the  round. 

Thro'  this  Hole  in  the  Apercore  the  WiMffi  of  chc  Ofcjed 
comes  into  cbe  Tabe,  and  thence  it  cnrrj*d  coche  Eye. 

Mr.  AuTpui  faich,  he  (adnd^  tber  the  Apertures  of  Tcif  f- 
copes  ought  to  be  nearly  in  a  fobdiiplicate  propocnod  of 
their  Lpengrhs. 

This  is  only  a  Fremb  Notion :  For  what  he  meaiu.  is  beft 
known  to  himfeif.  This  I  can  afliire  yoa»  that  the  beft  nay 
of  fiotinK  the  Aperture  to  the  TeleTcope,  is  by  Trial  s  for  a 
fttbduplicate  Proportion  is  no  more  than  as  a  fco  4^  or  as  5 

to  lO,  &€. 

The  vifibie  Areaof  anObjed  is  dot  increased  or.dimi- 
nifb^d  by  the  greater  or  leffer  Aperture  of  the  ObjeAGiafs : 
All  that  is  efieded  thereby^  ife  the  admittance  of  more  or  left 
Rays,  and  confequently  the  more  bri||bt  or  obiciire  Appear- 
ance of  the  Obje&. 

When  you  look  at  yenms  thro^  a  Telefcopei  you  moft  ufe  a 
much  lefs  Aperture  than  for  the  Moon,  Jufner  or  fgirnni 
becanfe  her  Light  U  fo  Vivid  and  Gitfi  itig. 

The  Table  that  1  have  here  given;  With  Pradice  is  the  on- 
ly Guide  you  can  have  for  proponiodiilg  an  Aperture  to 
Jour  Telefcope  :  For  if  the  Obiervacioo  aj^rees  with  the  Ta- 
le, according  to  the  Planet's  diftince  at  that  time  from  the 
Sun » then  the  Aperture  and  Telefcope  are  rightly  proportio- 
ned, elfe  not  ;  and  fo  by  Trials  you  muft  make  ic  bigger  or 
leiTer,  till  you  find  a  Concurrence* 

^no  t734»  Fi^^>  ^^»  ^t  6  Hours  P.M.  I  obfervM  Vema  with 
my  13  i  Foot  GJafs,  and  an  Aperture  as  abore  defcrib'df  to 
have  fomething  more  than  i  Digit  and  half  Light* 
.  FtHuit  Heliocentric  Place  was  then  5  Signsi  6^  11''  58'', 
and  the  Sun's  Place  i  |S*  lo''  5S'  Bi' |  her  Diftahce  from  the 
Sun  Was  ^S-  15^  it'^^"f  which  in  the  Table  gives  1.546 
Digits  light,  agreeing  exadiy  with  Obfenratton. 

The  Moon  at  the  fame  time  was  in  Ic,  ]uft  paft  her  Ptri- 
{ium,  with  ).t>34  Digits  increafing  in  Light. 


To 


T>B  te  t  GMMf l%at  Afttt>ftoiii«r  ii  the  gMit^ft  OfMaMenc 
ihut  kli  poflSMv  Man  cm  te  adorned  with.  Okna inly  nO. 
tftifil  bringt  falm  Martyr  to  his  Creator,  than  tb  cawemplscte 
itipttk  the  Works  of  the  Oreat  ^bdivt.  'Tim  indeed  an  OH*. 
•elhrtlTask  to  arrive  at  any-toltrable  KnowlM^e  eT  the  Pi. 
brkk  of  (heUntverfe:  Bttt  if  he  fimh  the  ineftimabie  Gem, 
k  ttiakei  a  foflkient  Oooipeafation   fof  ail  his  Time  ahd 

To  ttHdetftand  the  Site  of  the  Sanh  aAd  Sea,  and  to  com- 
pote the  true  Diftancea  e|>or«  the  Terraqoeous  Globe,  is  Tery 
wonderful,  efefuC  and  pleafaat:  But  this  is  nothing  10  ^hAc 
pleafure  the  Heavens  afford  us ;  there  is  r<K>m  to  emtrtaih 
the  Mindt  of  th^  iwideft  Thinkers :  For  «vhat  can  be  more 
fatisfsAionrathe  Aftronomer,  than  to  point  outthe  Titn^s 
^wi  Races  in  the  Hearens  of  a  Conjmtflion,  £ciipfe,Comet» 
tf  #.  and  10  (hew  on  wb4t  pett  of  the  Globe  they  fball  bemoft 
fcen,  aiid  where  not  at  aH  I 

This,  I  fay.  it  very  aftcMifting  to  the  Ignorant,  and  thofe 
tthleamed  in  thit  fnUime  Stedy  ;  but  itinch  more  to  thofe 
ituB'd  in  this  Setettce,  to  fee  hour  thek  Lines  and  Nembers 
agree  with  the  Inequalities  in  the  Planets  Motion!  |  which, 
byinfaHiUe  DM^oeftration  teAcheth  the  Oiftance^  Magni* 
tude,  Motions,  nfkd  Appfirances  of  all  the  Ceieftiai  fiediel. 
TM  tindi  of  ill  thisf  cannot  be  made  mote  evident^  than  by 
Ihy  Sdiemes  of  the  Appearances  of  the  Satellites  of  Juf4m^ 
which  are  MW  publifted,  and  fold  by  mv  felf,  and  by  all  the 
<>pttcians  in  L^d^  |  whete  any  one  that  has  but  in  ordi« 
fliarv  Telefeope,  may  be  fatisfied  of  the  Treth  hereof  any  f  • 
vening  when  jiififir  is  Vlfiblc  |  for  thereby  yott  will  fee  If 
any  of  the  Circumjovials  are  wanting,  which  of  them  it  is, 
and  where  it  is,  whether  in  the  Shadow  of  Jufiter^  or  between 
your  Eye  and  his  Body. 

This  is  a  Work  fo  exceeding  ufeful,  that  not  any  one  who 
ufeih  a  Telefeope,  ou^ht  to  be  without,  and  which  will  be 
pnbliflied  Annually,  if  I  meet  with  Encouragement. 

And  here  I  think  it  will  not  be  taken  amifs,  if  I  mention  a 
a  Paragraph  of  Dt,Pemberton\  in  the  i8oth  Page  of  a  View 
of  Sir  Ifk4o  Ncmons  Philofophy  ;  bccaufc  it  poflibly  dotb 
not  fall  into  every  one  of  niy  Reader's  hands. 


Upon 


2f4  lit  AVOSCO»iiU 


^  Upoociiis(fiiysiie)Itfcmk»  kisMil  ^ 
^  ooaRefleAiooauilebf  ovEicellaK  Awhir  (mraning 
^  ^l/iMeNrvMi)vpoiidicfefiDaa  loaqoalines  in  the  Rt- 
^  atts  Modoos  ;  which  aiwiint  ODderic  a  very  ftiOB|r  Phi- 
^  tofofihical  ArgeineK  ^tioft  the  Eieraivr  of  the  Worht 
^  Icis  chis.  That  cheTe  bequalines  of  the  rbaect  in«ftcoii- 
«*  rimully  inoeale  by  flow  Degrees,  dll  they  fcndcr  ac 
'*  leoph  tfie  pffefeot  Fnme  of  Namre  wofic  for  Ae  porpoTes 
^  ic  now  lenrei;  And  a  more  cooTiocing  proof  Gunoc  be 
•*  defir'd,  againft che preTeor  Confticodoot  haviiig  ezifted 
^  from  Ecemicy  duo  diis,  due  a  ceroinPeriodof  Years  will 
^  bring  ic  to  an  End"". 

I  am  aware,  diis  Tbooght  of  oar  Aodioff^s  has  been  reprtb 
fenced  even  as  impions,  and  as  no  lefs  cfaan  odting  a  Re8e- 
^on  Qpoo  che  infdom  of  che  Anchor  of  Nacare,  for  firaming 
a  periihable  Work,  fine  I  chbk,  fo  bold  an  Aflfecrion  oaghc 
to  have  been  made  wicb  fingnkr  Cantion.  For  if  chis  Re- 
mark npon  che  increafing  Irreralaricies  of  che  Heavenly  Mo- 
doos be  erne  in  Fad,  as  ic  really  is,  che  Impncadon  mnft  re- 
torn  npon  che  Aflener,  chac  chis  doch  deoaft  from  die  Di- 
vine Wirdom. 

Ceruioly,  we  cannoc  pretend  to  kndlr  al  ihe  Omnifcienc 
Creator's  Pnrpofes  in  making  chis  V^nrid^  and  cherefore 
cannot  nnderuke  co  determine  how  long  heoefign'd  ic  ihoaid 
laft.  And  it  isfufEcient  if  ic  endares  the  dme  intended  by 
che  Author^  The  Body  of  every  Animal  fhews  che  unlimit- 
ed Wifdom  of  its  Creator  no  iefs  ;  nay,  in  many  refpedf 
more,  than  the  Urger  Frame  of  Nature ;  and  yet  we  fee^ 
chey  arc  all  defign'd  co  laft  but  a  fmall  fpacc  of  time. 


CHAP. 


UitAKOseo^iiu  tis 


CHAR    XX. 

Sbewingb$wio  CMjlruSifahhsoftbiAngkOtiffliit^  n 
AUituit  tftU  Nmagefim  Degree  cf  LatitiHe  Mrtb 
or  South. 

FIRST,  in  any  Laticiide  Nonb,  if  Ariis  or  Lihd  Afcencl; 
the  Altitude  of  the  Noaagefime  Degree,  or  Angle  Orient 
is  gained  by  adding  or  Tubtrading  the  Obliquity  of  the  E- 
dipcic  to,  or  from  the  Complement  of  the  Latitude  of  ch# 
Place,  which  is  ^ver  equal  to  the  Elevation  of  the  Equi* 
nodial. 

EXAMPLE; 

lo  the  Latitude  of  one  Degree  Nonh,  what  is  the  Altitude 
of  the  Nonagefime  Degree,  when  Aries  and  Lihs  Afcend  i 

OPERATION. 

Latitude  Nonh  i^  Complement  89    o 

Obliquity  of  the  Ecliptic  Tub.  and  add  s)  S9 

Anglt  Orient  when  ilmiAfcends  ^5  3t 

Sum  111  29 

From  A  Semicircle  180    o 

Aog^  Orient  when  Ukrs  Afcends  <7  i  i 

EXAMPLE    IL 

In  the  Latitude  of  10  Degrees,  and  driei  and  Lihr4  ^fceni* 
ding,  whact  th^  AngU  Ori^ot  f 


l|4  V  K  ATtiOS  C  (^  1  Jk^ 

OPERATION. 


^.  Lacitude  lo®,  Coinflcnenc  70    o 

"  Obliquity  of  the  Ecliptic  Tub.  and  add         i^  19 

IProm  a  ^d^idrcle  1 80    cr 

Angle  Orient  when  Librs  Afcends  8d  gt 

EXAMPLE    fit 

la  ike  Lai inide  of  66^  3 1 V  and  Arks  and  UkM  Afcfjp4ui|; 
Whac  ^rc  the  Angles  Ortenc  i 

O  P  E  R  AT  I  O  N. 


Latitude  d$°  i^  1  ^  Complement  23  x^ 

^Obliquity  of  the  Ecliptic  Tub.  and  add  ij  29 
Angle  Orient  when  Aries  Afcends  o     o  X. 

Angle  Orient  when  Libra  Afcends  46  58  Z. 

But  when  any  other  Degree  of  the  Eclipfic  Afcends,  then  it 
will  require  the  Solution  ot  an  Obliqae-ancled  Spheric  Tri- 
angle ;  which  I  fkall  fully  explain  in  the  fallowmg  fimnpks* 

E  X  A  M  B  L  B    I 

In  the  Latitude  of  51°  3x'  North,  when  the  firft  Scrnplt 
of  n  or  js;  Afcends,  what  is  then  the  Altitude  of  the  Nona' 
gefime  Degree  ? 


OPERA:* 


I 


U  R  \M  Q  S  C  Q  P  I  A.  2.%% 


In  the  adjacent  Scheme,  let  the  Circle  HZON  reprefenc 
the  Meridian  of  the  Place,  HO  the  Horizon,  JER  the  Eqiii* ' 
nodial,  V  S  a  pan  of  the  Eeliptk,  being  6m  dtgr.  thereof, 
the  Angle  ct  fU,  the  Obliquity  of  the  EcUfrie  13  deg.  19 
min.  and  the  Angle  T  oe  H  141  degr.  )i  giin.  the  Comple- 
ment of  the  Angle  Hoc  /E  ;8  degr.  i8  min.  the  Elevation  of 
the  Eqainodial  in  the  given  Latitude  ef  London  51  degr,  31 
min.  North  ;  to  find  the  Angle  Y  H  oe,  equal  to  the  Altitude 
of  the  Nooagefime  Degree,  or  Angle  Orient,  which  if  form* 
ed  by  the  Rcltftk  f  2Z«  and  Horizon  H  0« 

SOLUTION. 

Fuft,  Let  fall  the  Perpendicalar  S  R  to  cut  the  BjninoSh' 
4/  in  R  at  Right  Angles,  and  pafs  thro*  iu  Poles  at  P  and  S. 
Then  in  the  Right-angled  Spheric  Triangle  T  Kn, 

o      ' 

^s  Ct.  i^Kf  n  Obliquity       13  ip  10.^^1044 

r»  Radius           -«•                    po    o  10.000000 

So  C.S.  Y"  ^  in  the  Ecliptic         60    o  9.^98970 

To  C.r.  /.  r  JI R                       77  45  9-33^9a* 


Secondly 


idZ 


u  It  A  H  0  $  c  6  V I  a; 


S«condl7, 


As C.S.  LKTU OMiquhy 

23  X9  Co.  Ar.  0.0)7547 

To  C.$.  Z-  yoe  tt  Co*Laciu 

i8  28               9*89)^45 

So  5.  ^  r  11  R 

77  45                9-9«9997 

To S.z.  Gen  a  Tub. 

56  31                 9-921189 

Rem.  Z.  r  ic  ce  z.  Orient 

11  54     when  xc  or  ;s:r  A- 

((eends. 

SamJI^  Wicbouc  letting  fall  the  PerpendicaUr  XL  IL 

OPERATION. 

To£nd  the  iSide  ct  H* 


AtS.  L  ir  GC  ^  Co  Lacimde 
To  S.  Cr.  r  n  mthe  Ecliptic 
So  «.  Z.  oe  r  H  Obliquity 
To  5.  Cr.  GC  n  in  the  Horizon 
Side  r  n 


38  afi  Co  Ar.  Osio6iSt 
do    o  P.937531' 

13  29  p.600409 

33  4^  9.744 »o« 

60    o 


0     I 
Plficrencc  16  i8  7q;  .^.Jr^do 
Half        13     9i  iatt 

Sum 
Half 


do    o  >     r* 

33  420^: 
95  4a\      / 

46  )iJ     Cl 


Now  fay. 


iroeU  141  32 
Ge  r^  S  23  19 
X  118    3 

Half        S9  li 


A$S.halfXcrs,rxt8coc2r 

To  S.  half  Z 

So^  half  X  of  Z.Z. 

To  Cr.  half  rcqd.  £.  T  2E  oc 

Doubled,  ULTHq^ 


13    9CoAr. 
4d  51 

59     H 

10  57 


o.d430id 

9.8d^d4 

10.121513 

10.717593 


11  uAng^eOrient^asbefcnre. 


Jkt 


Tbe  fame  method  of  Solution  has  been  oh(ti^d  in  6ni« 
lag  the  fbHbwiM  Tables,  having  pamcnlar  regafd  to  ifct 
Latinule  of  the  Place,  and  Degree  ACeeodias ;  VThlA  T(M 
blee  if  you  compare  with  the  Globet  yov  wii  tliert  fee  IM^ 
Ae  Nombert  come  to  break  off  in  the  Arci^  Circle.  U^ 

Hoverer,  to  make  the  Work  more  pbio^  1  fluU  heiglilA 
ao<nhcr  Example  or  two. 

B  XAM  F  LM    lb 

In  the  Latitnde  of  tmim  5 1«  «a'  Koctht  vben  CkMT  m 
Csfrimm  Afcendf,  I  wonUknow  the  Aldnidt  of  di«  NiM» 
geiime  Degree  i 


PROJECTION. 


With  the  Chord  of  60  degr.  draw  the  Primicife  Circle; 
^htch  OuU  here  reprefent  the  Meridian  of  the  Place. 

Qnaner  ir,  and  draw  H  O  for  the  Horizoop  Z  for  the  Ze- 
nttbtandN  for  the  Nadir.  Becanfethe  Amplitude  at  Lm-^ 
dm  in  Omur  and  Cdfrieom  is  )9  degr.  50  min.  uke  the  Se- 
mi-Tangent thereof,  and  fet  it  from  <t  to .9  $  then  take  the 
Chord  of  5 1  degr.  %\  min.  and  fet  it  on  the  Meridian  fcom 
O  to  P.  and  from  H  to  S ;  fo  null  P  be  the  Nonh  Ptole,  and 
S  ibe  Sciith. 


U  To 


*!• 


ff  kVNbscAf  liu 


To  Hie  three  Points  F£  snd  S  find  a  Centtr,  atid  draw 
Ae  Hour-Circle  P  ^  S  ;  make  Z  A  t  to  O  P,  che  Ladtode 
€SLmdint;znA  draw  JELtt  R  for  the  Equinodial.  ^ 

Thfeo  becmre  ch#  Obliqae  Afot nfion  of  the  ArceDd^nc  at 
f^&ndcmU  j6  d^r.  51  min.  when  Camtir  Afcenda»  fimn  JB« 
a  Qsttdrant »  90  degt.  fubcrad  the  Oblige  Afcesfioa  56 
degr.  5 1  min.  from  90  degr.  and  the  Reciauider  .3^)  4ftP*  9 
min.  is  che  Diftance  of  T  from  the  Meridian  At. 

Therefore  take  the  JSecani  of  yi  4rg;.  9  min.  and  draw 
the  Vertical  Circle  Z  T  N  ;  the  Oblique  Circle  P  ^^  S  is 
alTom* Strntttl  Cdimrt,  wdcuta Hie  Ectipt4c  r  ^  at  Rjg^c 
Angles  in  9,  indcbe  Eqiiinodial  w  fUg^t  Ao^et  in  EL 

Therefore  in  the  Obliqneangled  Spheric  Tsungle  T  So 
there  are  known  Y"  S»  a  Quadrant  or  90^,^  the  Angle 
OB  yS  13^  19'  =  to  theObliq^ity  of  the  Ecliptic,  and  the 
Angle  IT  (T  S  (he  Complemejit  of  the  Latitude  gS^  28',  to 
find  the  Angle  ce  S  V^mCde  by  the  ^Ecliptic  and  Horizoo, 
which  is  the  Angle  Orient,  and  is  what  we  are  feeking. 

s o'l  u  no's. 

By  letting  fall  the  Pervendicttlar  S  R,  there  are  form'd 
two  Right  angled  Spheijc  Triangles,  v%\..  r  R  S.  and  a 
R  £,  both  Right-angkd  at  R  ;  and  the  fiijl  is  a  Quadrant ; 
becaufe  R  S  being  the  Solftitial  Golure^  paffech  thro*  both 
the  Poles  of  the  EquinoAial  and  Eciiptic.  and  therefore  by 
the  Laws  of  Sphericks  cuts  them  both  at  Right  Angles 
And  becaufe  equal  Sides  fubtend  equal  Angles,  there- 
tore  y  R  isalfo  a  Quadrant ;  for  Triangles,  mutually  equal 
in  tbcuifehes,  are  altb  equiangulat.       -''    ' 

K  ToSnd  o&S*       ' 


/fjtS,  r  cc«  Ele\^c.  BqaJiKxft. 
ti>  S.  V  ^  Longitude 

Tb  5.05  JS  in  Horizon  -3  AmpHt, 


18  ig. 
90  o 
23  19 

39"  JO 


IQ.QOUI>00 
9.600409 
980657T 


Nov 


V  It  AN  6  S  C  O  >  I  lU  ^ 

Now  in  the  Right  angled  Srfceric  Tritojle  «  T  fli  ilitft 
are  given,  the  Angle  R  (tS  ^  a^*^  &S'  the  BievadM  of 
die  Sqttinodial,  and  Ge0  the  Aatpiicode  in  the  Horiloft  tf  ^ 
So^  to  find  die  Angler^  0  R»  die  Angle  Orieos. 


AtCMLKa^' 

•     • 

»OAf»>|# 

To  Radios               ¥» 

fO«* 

lo.oeoo«o 

SoCSa^ 

}•   10 

5»  57 

ItSsiit 

ToC#  ^oe^RrnK 

^•f'iifi 

From  the  Z.  R  ^  f 

90    • 

Rem.  Lot^T  L Oritm        5^^} 

Ni##,  When  o^  Cmun  Afcendt ,  dkf  NoAtgtftne  Dciree 
if  in  T  o^  and  lieth  Eaft  of  the  Meridian  |  but  wheaCK 
fricim  Afcends.  dien  th^  Nonageiiae  Degree  ia  liir^  uA 
liedi  to  the  Weft  of  the  Meridiaoo  View  rite  Globc^  twi 
that  wUI  Tatisfie  your  Cnriofity.  ^ 

E  X  A  M  P  L  B   IIL 

fa  the  Ltricade  of  8f  iep.  North,  aodi  9  dcfr.  iff  Afiecal. 
iilf,  I  dcnand  the  Aagie  Orieot^  or  Aldiod*  of  the  Hpm* 
Degree^ 


•V 


Uft 


t   • 
#     1 


«#* 


UftiiMoseoriA. 


SN 


.    |n  thti  Schrme^  in  tht  Trranijle  e  ^^^,  lit  the  Perpendi- 
C"Ur  be  an  HfrnrCitclc  P'^S,  to  cur  the  Equinoctial  at 

Thf  n  in  the  Reftinfi'ed  TrUnpIe  'SR  a  are  known 
^Axt  de^r  i^H  the  Angle  ai  m  zy  de^^r;  t^  mifi.  co  find 
tbc  i^ngle  K  ^  a,       ^ 


fit 


if    i     !f  .t«  >4p  I  ?# 


''  nt 


it*  Ci*  £  ^  a  R  Obliquity 

13  19 

r  03(1044 

To  Radius 

90  00 

10,000600 

SoCSJl?;*  Longitude 

21     0 

MToifS 

ToC#.  ^k  ^:t 

«7  Si 

^.^80111 

Then  fay^  By  Ae  Homogencal  Pan*, 


AsCJ  ^.«5raROMiquiry 

13  29  Co  Ar. 

oo?7H7 

ToCT.  ^  '{?    e  aCoUtii. 

9    0 

9.994£ao 

$0  S  ^  a  '7  «  ult  found 

«7  51 

9  9$«9io 

To  S.  i_  ae  >!(  a 

i€  iS 

9.J99077 

Add  ^  R  ■!{  4 

ffT  Si 

Z-»^(r'!?4fttb. 

154  11 

From             — 

l8»     0 

B.tta.LY%ixLOt\eK 

»>  i9 

^  ^, 


It  may  atfo  be  Iblpffd-iii  the  Trian||let|r  tV  or. 

lo  ^e  Latitude  of  66  de gr.  3 1  mtn.  Korth,  aiid  e*  dn^tf 
Afcending  (or  more  properly  fpeaking)  Decendiiif,  the!,'Eb» 
diptic  Circle  Iiech  exaAly  in  the  Hortx m*  and  coriOqAenC* 
ly  narh  no  Elevation  $  as  yon  will  fee,  if  \oii  look  into,  thi 
Tables  of  the  Angle  Orient  againft  Caticn  o*.  and  under  L*» 
tirude  6tf  degr.  31  min.  it  is  blank}  bur  if  >ou  move  the 
Globe  Weft  ward,  until  cPLskra  Afcend,  the  Aa^le  Urienc 
win  be  then  4^  degr*  58  min.  which  is  the  double  of  the  Ob- 
liquity  of  the  Eclipric* 

From  which  it  is  plain,  that  within  the  Polar  Circles  fomt 
doubtful  Cafes  will  arite  ;  becaufe  a  gre^t  ^aitof  the  g» 
diptic  doth  Afcend  in  a  Moment  of-  time. 

As,  for  inftance;  In  the  Altitude  of  61  degr.  ff  mis* 
North,  let  Ckncer  z%  degr.  1 7  min  Alcend.  the  ,Ang>  Orient 
win  be  1 5  degr.  i)^mii^.;  and  whtti  CMf/iearn  ii  degr  17 
inin.  Afcends,  the  fame  Angle  will  ^  e  9  oe^^r.  19  m'n.  lu 
t^  firft  Ca^e,  the  firft  Point  of  Cmcer  oiver  lets  j  and  in  tht 
kiter,  the  firft  Point  of  CMpricarn  nctkr  riles. 

But  fet  rhe  South  Pole  be'^revared,.a9  before,  and  rhe  \^ 
icendant  the  fame,  vi{  .  Camer  ii  deer  17  min  then  tht 
^h^f^  O^ieni  is  9  degr.  19  min  and  Cahur  oevr  rif#$.  Buc 
liCefiiom  iz  rfegr.  17  min.  Alcend,  rh  Aitgh  0^iinf\%tf 
degr.  13  min*  and  :be  firft  Point  o  CMfricom  never  letSi^'V  ^ 
made  more  plain  in  the  following  Wuriu  '     :^  Vp 

»    •  •*     ■**. 

B  X  A  M  P  I  B,  V   ■>' 

Larita<le  <7  degr.  37  min.  Nirh,  Arc(ad»m  CmMT -t% 
itgu  17  min.  whM't  the  AngltOritnt  f 


.V-- 


Olli 


ilf    '  llr«i»«f  C«*l  aI 


OPBRATIOK. 
tkQbuk,  u4  dkrcfocc  doobdal. 


«oC5.  T$ 

3r»c#.  ^  r  S  R 

»  ffom  ■ 


n  *9 
90  00 

80  39 

180    .0 

99  *« 


io.;6io44 

IO.OOOOOO 

9-578851 
$.iU8o9 


v^mnstntf 


m 


To  C.S.  r  S 

SoS.T«R 
To  S.  OB  S  R 

From  Lt  ^% 


ax  Xi  9  9^598? 

80  32  .       9  99<^\9^ 
«4  '•  9-99^1*. 

99  >» 

15  i5 -^i^'^Oiy^.  ' 


ftioam 


In  the  Obli^iue- angled  Spherical  Triangle  VS  V  06»  the 
jbiiU  R  VS  oe  is  Acme* 


Vk 


OPE* 


O^BB.  ATIOK. 

T#RMtat  90  00  iojooooos 


ffawrpiftfceHwrwilicriar  VgR  be  conpMcd  iiUi  the 
4|l^^|i  VI  eod  r»  aad  ic  e^  tbef  vil  be  oppoice  Bstteifltt 

'At  CA  Z.  R  If  IV  11  19  Co  An  00)7547 

J6C1  4.Rar«|  11  1}  9-9<59>o 

To  S.  /.  R  VS  «  from       84    8  9^907711 

Hem*  LTy$9  9  »9  *  JHghOmmi 

Wbicb  «M  to  be  profd^^iMKl  WM  lofiid  io  P^ 


CHAP. 
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CHAP-    XXI. 
f%r  Bxfkmtim  and  Ufe  rftbe  fothwH^  fhUe$. 

I.  npHE  TaUes  of  thcNonagefimeDe^nree  are  made  by  the" 
^  i4fh  Problem  of  my  CvmfltMi  Sjjkm ;  by  vi  hich  T^ 
blet  the  Nonagefime  Degree  may  be  found  to  any  Timo 
and  Laiicode,  as  mentioned  on  the  Top.  or  Head  of  each 
Table  I  where  I  begin  with  a  Right  Sphere-.  And  in  thar 
Table  only,  I  have  put  the  Right  Afcenfion  of  the  Mid- 
Heaven  anfvering  every  Degree  of  the  Ecliptic  ;  and  to 
thofe  that  do  anfwer  the  Place  of  the  Nonagefime  Degree. 

Bat  in  the  other  Tables  I  have  omitted  the  Right  Afcenfi* 
on  of  the  Mid*Heaveo,  it  being  needl<is  lo  repeat  it  more 
than  once  in  the  Tables* 

Therefore,  when  you  have,  (by  ProKiy,  of  my  Sj/lem) 
found  the  Right  Afcenfion  of  the  Mid*Heaven,  fee k  it  in  the 
Table  of  the  Nonagefime  Degree  for  the  Latitude  of  No 
Decrees,  and  there  are  given  both  the  Culminacing  Point, 
andthe  Place  of  the  Nonagefime  Degree  apfwering  in  a 
Rijdu  Sphere. 

Take  this  Culminating  Point,  or  Cufp  of  the  tenth  Houfe, 
and  with  it  enter  the  Table  of  the  Nonagefime  Degree  in 
the  Latitude  you  intended,  and  there  is  the  Place  of  the  No- 
nagefime Degree  for  the  Time  and  Latitude  proposed. 

B  X  4M  P  L  B. 

'Amm  1 71 1,  fttlj  to,  at  7  in  the  Evening,  in  the  Latitude 
of  59  Degrees  la  Minutes  Nonh,  I  demand  the  Place  of  the 
Nonagefime  Degree  ? 

o        •      » 

Sun's  Place  then  ftom  my  T^i/ri  SB  18  xo  14 

Son's  Right  Afcenfion  11017    ^ 

Time  from  Noon  105    o    o 

SwitlUA.MGfA  1X5  ^7    o 

Now, 


dip.  ft7  0Mi»  eocer  cbc  firft  TaEfe  of  the  Nooagcfime  Ik- 


m€t  and  cUbe  take  oat  the  Clif|it  of  the  Tenth  anfweriog 
(«vcr  minding  to  take  the  propogponal  ?wn  for  the  odd  Mi- 
notes)  which  I  here  find  co  be  tfmfU  17  degr.  S5  min* 

Wuh  Mm  I  enter  the  Table  ^  the  Lamde  j^f  d^.  11 
min.  and  diere  it  gires  me  dm  FUce  of  the  Nonagefime  Dc- 

MM,  Thefe  Tables  are  calcolatcd  for  North  Latindes 
onlT;  but  they  OUT  be  made  Univerfal,  by  cnirii^  die 
Tables  with  the  oppofiie  Sign  and  Degree  of  the  Cup  of 
dM  Tenth,  and  there  arr  given  the  oppofiie  Sign,  Degree 
and  Minotes  of  the  Place  A  the  Nonag^me  Degree. 

Only  obferve^  that  when  the  very  beginning  of  the  two 
Tropical  Signs  Colminate,  dut  then  yon  mnft  not  emtr 
the  Tables  with  their  OppoiStes,  bnt  with  thofe  Signs  them- 
felves,  and  the  Degrees  anfwering,  is  die  Place  of  the  No- 
nagefime Degree,  as  it  is  titled  in  ihe  XsMm 

EX  AUf  Lb. 

In  the  Latitade  of  5 1  Degrees  Soodi«  I  defire  to  know 
the  Place  of  the  Nonagefime  Degree,  when  die  bcginiiing  tf 
every on« of  dMt I  Signs  CtlmiMie? 


Slpu 


0t  Att«*COM 


•n 


'^pH  M  tit  HniJim. 


Theathe  Nonagetme  I  ^ 


Degree  is 


vs 


1  4< 

^7  57 

o     o 

a     3 
4    9 

16  IS 
7  II 
o    o 

*»  47 
U  4ft 


Here  700  (ee  when  Ariet  Culminacet,  I  enter  the  TaMt 
with  Liks^  and  there  is  given  ^  30  a6';  but  I  do  not  write 
I^Erjf,  but  iuoppofte  Sign  Pift$$^  and  fo  of  the  reft,  as  in 
the  Example  above. 

fkt$.  The  Altitnde  of  the  Nonagefime  Degree  is  always 
equal  to  rhe  Diftance  between  the  Zenith/  and  the  Pole  0$ 
die  Ecliptic  ^» 

To  the  Place  of  the  Nonagefime  Degree  Likr^  9*  31'  a* 
hove  found,  add  three  Signs,  and  it  makes  Ctf^fcvm  9^  31I 
for  the  Cufp  of  the  Afcendant ;  with  which,  and  the  LatU 
tndeof  the  Place  on  the  Head  of  the  Table  of  the  Angle  O* 
rient,  is  given  the  Aittmde  of  the  Nonagefime^  Degree. 

BXAMFLB. 

Let  the  Afcendant  be  Ckpriiom  9^  31'  (as  above)  and  the 
Elevation  of  ihe  PoJe  s  )^  *^'  North.  I  demand  the  AltitwU 
of  the  Nonagefime  Degree  ? 

find  die  Afcendant  in  the  firft  Column  on  the  Right 
Hand,  and  go  ftreigbt  towards  the  Left,  tUI  Yon  come  under 
the  Latitude  f  )^  on  the  Head,  and  in  the  Place  of  Meeting 
are  given  if  7',  the  Altirode  of  the  Nonagefime  Degree* 

Bnt  becaufe  the  Tables  are  Calculated  to  even  Degrees 
ouly,  you  muft  always  mind  to  make  propiortion  for  the  odd 
MiMttt,  b(Mh  for  th#  Latitude  and  Afceinlaat. 


Aud 


too 


U  A  A  N  Of  c!6  W  Ikl 


And  fi  on  the  contrary  ;    when  the  4f€tndMmi  %nA  dliiiuk 

«f  the  NQnagcGme  Def^rte  are  ftveii,  the  Latinide  uf  the 

Place  afifwering  ii  given  in   rhe  Tables,  at  I  have  fally  tz* 

>  €mp  ify'd  in  o^her  places  of  this  Bagk,  where  I  treat  of  Sohf 

Edipfes. 

K*rr,  Thei^e  Tables  are  a!fa  cilculated  for  North  LatUl 
ludes*     Therefore  ^ou  e  them  in  South  LvrituieSt  you  muft  j 
fcnrer  rhe  Side  with  the  appoint  Si^n  4fcenimg  j   and  ia  \hi 
Given  Lafi-udeii  ihe  Aliiude  o^  the  Nmngifimc  D*^f*.         J 
But  ^h**n  either  ihe  fit  ft  M<nute  of  Csncer  or  Cap  u^n§  M 
ictitd%.  U  m.it  en  noi  whether  ynu  rake  the  true  Aiccndanr,  J 
or  its  Oppofite;    ft.rtHey  will  hrjth  pive  \ou  the  fame  frm' 
AlutMt^c  oi  the  NttrtM^ffime  Degrei  ^    for  in  both  Cales  [he 
Eqnmcdiat  Points  are  *he  Places  of  (he  Non^gefime  Dtgrte ; 
confequentiy,  ihe  ^Itriud    a(  the  Honag^fimgh  ihe  time  *hcft 
the  Afctndani  at  either  Cdmt'-m  CAfimmi  becaiie  ihe Equa^ 
tor  U  unalterable  in  the  Ume  Lan  ude* 

Sdinrh?  Latitttdf  of  n**  Sturh  and  Nor  h,  and  xh^  Afcn* 
dnnf  C4frlc»rm  ur  Cdt€fr,  tie  l.itude  of  the  N^nsg-fi^nc  D#- 
gnf  Fi^  19"  t%'  I  and  in  th^  Latitude  qi  - 1  Ntnth,  attd  4* 
fifmdMmi  Gsmmi  o*,  the  A  ivn'tt  at  the  \§n^gefimi  0*grtt  it 
19**  15'  i  but  »he  hm<*  ^fccniant  Gemini  o  ^nU  S3*  iuurh 
Latitude,  the  ^t'udeof  rhe  SonM^rfi»eOg§t§  4i«^i'j 
Wcauethen  I  en.erthe  Faiiie  wili  ihe  Or'po.ite  ^fcmjsmi, 
VIS  tsgiiiMff  o« 

Fsjf  tuiiher  (»ti  r^aiilu  n  herein,  I  rtfer  you  to  the  ConAro* 
AioQ  of  the  Tables  chrmie.vet 


t*  The  next  is  a  correi*  Tah.e  if  P  efr-id-trm^  of  the  Sun, 
Moon  and  Sia  s,  calcul-t*  d  -^y  ch^t  rir.4  Miihem  tici.jt 
Sir  jyirfc  Ntwtm  ;  (tor  the  1  i»w^  cj'  t%  fraCtr>iis  1  refer  yoa 
fo  niy  Sju^riw,  under  that  V  rd  J  H'*  i^\^k^\  -he  Horizomal 
Retradion  more  by  45''  hm  Mr,  F/««i/?rei  do  h  ;  and  the 
!¥#»€&  A  aroiiomers  make  it  I'ieU  at  ^mi,  than  ht  did  tt 
Gtunwkfh 

Bm  at  ie  fat  It  oyt  to  be  fo  tittle,  that  none  but  nice  [nftru* 
mentf  can  perceive  \i\  ^Mt<ik%^  it  w*isnot  difcover'd  to  be  ai 
cfl,  till  BMTftdrJd  ^Vaifher^f  time,  who  wit  a  Native  of  N§rim- 
h<rg,  and  flturLfh'd  in  tbe  Yc^r  14^1,  Dilcipie  to  ^e^tmemM- 


U  R  A  N  6  Vc  o  >  i  a!  iii 

mut.  See  liitircui  Msmilim,  M.  43.  The  Curve  which  a 
Beam  of  Light  defcribes,  as  \t  approaches  the  Earth,  is  one 
^thc;  mo^.perplez'd  and  intricate  that  can  be  proposed. 

Af  die  Altitsdcs  of  the  Scars,  {^c.  are  cais*d  by  the  Re- 
fradKon  Cas  fer  Tabled  fo  their  Diftanoes  from  eicb  other 
arecootraded  in  whttfoever  Pofition  they  are  taken,  mf.* 
m"  in  e?ery  Degree  of  Diftance  when  they  are  in  the  Hort* 
xon  I  fo  that  the  PiJIance^  for  Example,  of  30*  lofes  bot 
30"  tn  an  Horiaonul  Site 

But  if  the  one  Scar  be  30,  and  the  other  tfodegr.  high,  the 
tme  OHUoce  3ci  degr.  will  at>pear  to  be  only  s9  degr.  5f 
nin*  Ait'ifonebe  ledegr.  hiKh,  and  the  other  sodMr. 
bigb,  it  will  |>e  leflenM  by  above  three  timet  as  much,  or  by 
t'  4i\  the  Diflerence  ftiD  decreafing,  as  the  Objefts  arc 
more  Elevaied  above  die  Hof:izon«(   Mtf.  7V«m/:  N^  3^8 


4«  The  Fourth  is  a  Table  of  the  Moon's  Parallax  in  AI- 
titude,  which  by  the  Horizontal  Parallax  on  the  Head,  and 
the  Moon*s  Altitude  In  the  firft  Column  on  the  Left  hand, 
tad  Hhere  th^y  meet,  is  the  Moon*s  Parallax  in  Altitude  at 
ibat  time^  v^hich  always  makes  the  Mooq*s  true  Altitude  fo 
moch  lefc,  as  is  her  Parallax. 

TUts  Table  I  calculated  by  Pnk  38,  of  my  Sxftim. 


J\.'  The  Fifth  is  a  Table  of  the  Moon*s  Parallax  in  Loogl- 
e  and  Latitude,  which  on  the  Head  begins  with  i',  and 
rmis  to  4%\  being  the  Moon*s  Hpritontal  Parallax  tofcrve 
for  this  purpofe. 

And  cue  firik  Column  on  the  Left  hand,  is  in  finding  the 
FaraBax  in  Longitude,  the  Diftance  of  the  Moon  from  the 
NoBageftne  Degree.  But  in  finding  the  ParaOax  in  Lati- 
tnde,  the  Numbers  in  the  firfk  Column  are  thf  Complement 
of  cte  AUtUflf  of  the  Nonagefime  Degree. 


The 


The  Tabic  is  thus  mjutc : 

Admit  rhe  Mootrs  Hori2ontaI  Partlttx  be  S^t  M^  <ke 
Akimde  of  the  Non;>gefime  Degree  3q%  what  Kttmbte  u 
the  Table  muft  anfwer  thetn  ? 

O  F  BR  A  T  I  ON« 


Moon's  Horitontal  ParalUx  LL  o^  56  LL  9.97M40 
Altit.  of  Nonagefime  Degree  S^  30  o  Sine  9*^98970 
Anfwering' in  the  Table  o    a8  LL    9M9010 

U    SB. 

Tlie  Table  oT  the  l^oon*s  Parallakes  la  of  excellent  nTe 
in  detertniaing  ihe  .  Quantity  of  any  Solar  Eclipfe  to  an; 
particular  Place  on  the  Earchi  as  I  will  (hew  nnoa« 

1 .  For  the  ParaHax  in  Longitndc. 

Enter  the  Table  with  the  Moon^s  Hoxiaoncal  Parallax  ot 
the  Head,  and  the  Altitude  of  the  Nonagefime  Degree  is 
the  firft  Column  on  the  Left  hand,  and  in  the  common  An- 
gle, or  Place  of  meeting,  is  a  Number  which  I  call  the  H#- 
9!U(ontdl  Pdrdliax  in  Longitude. 

Then  with  the  Diftance  of  the  Moon  from  the  Nonsgefim 
Digree  in  the  firft  Cnlumn  on  the  Left  band,  and  the  Horizon- 
ul  Parallax  of  Longitude  on  the  Head,  gives  the  Parallax  of 
the  Moon  in  Longitude. 


IXAM. 


EXAMPLE 

Let  the  Horizontal  Parallax  of  the  Moon  bf  s6\  cba  Jbi^ 
tmJU  of  this  ih9Uftifm  iSigm  %o\  Mi  t ke  OHbnce  of  dii 
Moon  frbm  the  Ntmnge/hmg  Difftt^f :  WHitwftm^  Panllas 

of  the  idoob  ill  Lonfitpdcf?    :      '  < 


•  I 


fl:*r   ♦'  f 


Moon*t  Horizontal  Parallax  o    %6X^.        •, 

Altitude  Nqnagif-pcfrM  30    oo5^*^^*^* 

•  ^         •    /  «•  .... 
Then, 

Horit.  Parall.  X  in  Longiipde        o  aS  7dGrtret  Mf  ilV  ^^ 
Dift.  2  from  Nonag.  Degree        71    03     Parallax  of  the 

(Moon  in  Longitude. 

a.   For  the  Parallax  of  the  Moon  in  Latitude. 

Enter  the  Table  on  the  Head  with  the  Horironta!  PiirtHtH 
of  the  Moon,  and  the  firft  Column  on  the  Left  hand,  with 
Complement  of  the  AlthtuU  of  the  fifn^gefimt  Digr$$  ;  and 
in  Ae  Place  or  meeting  is  the  true  Parallax  of  the  Moon  in 
Latitude. 

EXAMPLE. 

Admit  the  Horizontal  Parallax  of  the  Moon,  iand  the  AU 
iigudt  of  the  Uonsgefimt  Dtgru  be  as  before :  What's  the  Pa* 
^llax  of  the  Moon  in  Aliiiude} 


Hcrizontal  Parallax  of  the  Moon        o  56  7  Parallax  Latit. 
Alt.  Nonag. Degr.7a'',Complon.    18    05        17^18^. 

Becaufe  the  "Fables  are  caicolited  to  even  IhUliutes  of  Ho- 
rizontal Parallax,  and  to  evei  Degrees  of  the  ^UihuU  of  %hf 
Nonagefime  Degree,  G^.  ^hen*  tbey  contain  Degrees,  Mi* 
bmes  and  Seconds,  you  m«ft  miod  to  mate  proportion  im 
the  Minutes  and  Seconds,  as  in  ckb  following     ...        .  ^ 

BX4M. 


SAl  Ur  aw  OS  co^iM. 

M  X  A  M  P  L  K. 


LtttbeHoriBMriaPifilliaxof  ite  >  ^      o  46  %% 
JUticodeoftbeNoangtffim^Itogrfe  }o  31    o 

Diftaaccof  >  fromcheNooagcfimc  14    4    o 

Vbat  !€  the  ParalUas  of  ibe  Mom  ia  Loo^nde  aftd  U- 
cinidc^ 

OPERATION. 


14000*1  Horizontal  Parallax  i     o  iS\r\^,0^  a<'  ^iW 

Then, 

Horizontal  ParaRax  Ys  Lonpinsd«    o  46  31  7  Gives  1^1" 
DUt  J  tramN#ii^e/ri«f  i^^^fM^        34    i    03!        Par. 

Longi 
Sccoiully, 


o 


Horlronnf  Paralbx  of  the  Moon        i     015?  Parall.  Lac, 
Alt,  Nonage.'.   50*  53'Complcm.     3917    oi     38'  17'/ 


€.    Shewing  how  to  examine  the  (^ntity  of  any 
Solar  £chpie  in  any  Place  on  the  Globe. 

To  the  Time  of  the  Vifible  Conjnndlion,  find  the  Moon's 
Horizontal  Parallax  afnd  True  iacitude  ;  which  note 
down. 

Then  to  that  Time,  and  the  Given  LatitudCt  find  the  No* 
hagefime  Def  rp^  and  its  Altitude. 

Take  the  DifTrence  between  the  Place  of  the  Moon,  and 
Vbe  Place  of*^e  Nohagefime  Degree,  and  with  thefe  find  the 
MooQ^s  Parallax  •  In  Latitude* 


Apply 


U  R  A  N  O  S  C  O  F  I  A«  ;OJf 

Apply  this  ts  the  Caft  requires,  to  the  true  Latitude  of 
^he  Moon,  and  by  it  you  will  plainly  fee  the  Quantity  of  th# 
Sun's  Eclipfe  in  that  Latitude. 

M  X  A  M  P  L  B. 

Let  it  be  required  to  find  the  Q;iantity  of  the  Sun's  E- 
clipfe  that  happened  4nno  1753.  Msyi,  in  the  Northern 
Pans  of  S0oflMnd,  which  lies  in  the  Latitude  of  59  Degrees 
North  ? 

OPERATION-         —-- 
By  a  former  Calculation  of  mine  the  time  of  the 


VifiUe  Conjundion  at  LonJom  is  Mj; 

DiflTerence  of  Meridians  fub. 

Vifible  cf  near  Fsro  Hesd  in  U$$lsmd 

Equation  of  Time  Tub. 

Sun*s  Place  then  from  my  Tables 

Sun's  Right  Afcenfion 

Time  from  Neon  add 

Sum,  is  the  Right  Afcenfion  M.  Cmli 

Ciifp  of  the  Tenth 

Nonagefime  Degr.  in  Lat.  5  90  North 

Su*s  Place  fub 

Dift.  of  ®  and  )  from  Nonagefime 

Horiaontal  Parallax  of  the  Moon 

Afcendanc 

Altitude  of  the  Nonagefime  Degree 

Complement  -^  -^ 

Parallax  of  Longitude  of  the  Moon 

Parallax  of  Latitude  of  the  Moon 

Moon's  true  Latitude  N.  D. 

Vifible  Latitude  of  the  Moon  N.D. 

Sum  of  the  Semidiameters  of  Sun  and  Moon 

Pans  deficient  ^  -« 

Digits  Edipfcd  art  oa  the  upper  fide  11 


X  S9C$md^ 


i. 

h. 

» 

H 

t 

6 

35 

i9 

10 

• 

I 

6 

«5 

39 

4 

6 

0 

It 

5» 

a? 

50  17 

0 

93 

54  4$ 

h 

44 

It 

45 

il 

SI 

59 

0 

a 

4 

II 

0 

0 

11 

J* 

0 

1 

II 

19 

0 

I 

0 

8 

"I 

4 

It 

0 

48 

It 

0 

41 

48 

0 

0 

4t  »7 

0 

40 

5 

• 

4) 

16 

3 

II 

31 

4t 

*9 

3« 

Sc6  Uraw^scofxa. 

Seemdly,  I  would  know  hOw  the  fame  Eclipfe  will  appear 
at  (he  liland  of  Jsmaics  ? 

OPERATION- 

d-h.  '   " 

V](ihlt  Con]tin&\on  zt  UnddHt,        Mi;  1     ^  35  39 

biffcr^rtce  6f  Mcridiihf  ftfc;  5     4    <> 

Vifible  Copjundion  at  74iif4fC4  i     i  3t  3^ 

Sun's  true  Place  then  from  my  Tables  8  i%  5a  17 

Sun's  Right  A fc^Sorf^    ,     .    ^.     .  _  50  *7     ® 

Apparent  Time  from  Noon  at  fimaiea  add  aa  54  4S 

Right  Afccnfidh  M.  Cali              _  .    7?  *i  45 

M.Cf/iin  the  Ecliptic,  Cufp  loih  ic  14  41    o 

hibnag.  degree  in  Latitude  i8<^  North  U  14    8    o 

Sun's  Plice  fab.               —        -i-.  W  xl  Jt    * 

Dift*  of  Luminaries  from  Nonag.  Degree  %t  1^    4 

HbritOnrAl  Psirallaxof  the  Moon  .      i     6    I 

Afcertdant                   ~                —  HC  14    8    « 

Altirude  df  die  Nonagefitne  Degree  85  »^    o 

Complement           -^                    »  4  34    o 

Parallax  of  Longitude  of  the  Moon  21  44 

Parallax  df  Latitude  of  the  Moon  4  47 

Moon's  rrue  Latitude  N.  D.  43  16 

Vlfible  Latitude  of.  rhe  Moon  18  a^ 

Sum  of  the  Sediid.  of  the  Sun  and  Moon  31  41 


HeKce 


t7]iAK6scd?iA^  8^7 

^  Hence,  bectufc  the  Vifibic  Latitude  of  the  Moon  at  the 
time  of  the  Vifible  Conjundion  of  the  Sun  and  Moon  ex* 
ceeds  the  Sum  of  their  Semidiameters,  proves,  that  there 
will  not  be  any  Ecliple  at  all  at  the  Place  ibove-menti- 
oned. 

After  the  fame  manner  may  the  Quantity  of  any  other 
Solar  Eclipfe  be  nearly  detcrmin'd  at  any  Place  on  the 
Globe. 

But  here  1  muft  remind  my  ReadeJf ,  that  the  times  of  thei 
ViQble  Conjundions  at  thefe  two  Places  are  not  truly  fouad 
by  fubtracfling  the  Difference  of  Meridians  from  the  Timtf 
oi  the  Vifible  Conjdndion  at  London,  as  is  there  done ;  bc- 
caufe  the  Parallaxes  of  the  Moon  in  Longitude  (on  which 
the  Vifible  Conjunction  depends  J  are  not  the  fame  that  they 
are  at  London,  But  however,  this  Method  is  fufScient  to  try 
whether  or  no  an  Eclipfe  of  the  Sun  will  be  feen  at  fuch  a. 
Place  :  and  if  Vifible,  what  part  of  the  Snri*s  Body  (hall  be 
obfcur  d,  and  (nearly)  how  much. 

Alfo^  if  yau  reckon  184  Miles  North  and  Sotith,  frdm  the 
Parallel  of  JLWoff,  you  will  nearly  have  one  Digit  to  be 
added  or  fubtraded  to  or  from  the  Quantity  of  the  Sun'i 
Eclipfe  at  London,  counting  69.5  Miles  to  One  Degree  on  ibe 
Eanh*s  Surface. 

Thefe  I  propofe  as  an  Eftiinate,  and  lioc  for  perfedl 
Truths  ;  becanfe  the  Moon's  Parallax  in  Latitude,  on  which 
the  (Quantity  of  the  Sun*s  Eclipfe  depends,  is  in  a  contiinual 
Flux  ;  and  therefore  a  particular  Calculation  to  any  Place 
is  what  only  is  perfed^ 
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CHAP.     XXII  !• 

M  Abftra£i  of  an  Afk  of  Parliament,  which 
Ojfers  a  Reward  Jor  tbi  Difcovery  €f  tbi 
Longitude  at  Sea* 

J.Stat.  12.  Annae,  Scfl!  2/Chap.  15, 

ENaaed.That  theLord  Hi^h  Admiral  ofEfigtandj  or 
the  firft  CommifTioner  of  the  Admiralty  ^  the  Speak- 
t  r  of  the  Houfe  of  Commons^  the  firft  Commi0ioncr  of 
the  Navy^  the  firft  Commiffioner  of  Trade^thc Admiral* 
of  the  Red^  White  and  Blue  Squadrons,  the  Maftcr  of 
Irmty-Houfey  the  Prefident  of  the  Royal  Society,  the 
Royal  Aftronomer  of  Greenwich  5  the  Sa'vittaWf 
and  Lucaftan  Pr  oft  (Tors  of  the  Mathematicks  in  Oxford 
and  Cami/ridgfj  all  for  the  time  being  ;  the  Right 
Honourable  Thomas  Earl  of  Pembroke  and  Mentgomery  ; 
Pbiitpy  Lord  Bifliop  of  Hereford ;  George  Lord  Bifhop 
of  Bnftolj  Thomas  Lord  Trevor  ;  Sir.  Thomas  Hanmit^ 
Baronet,  Speaker,  &c*  Francis  Koierts^  James  Stanhope^ 
iVrlliam  Clayton  ^nd  fVilliam  Lowndesj  Efqrs.  fhall  be 
Commiflioners  for  dilcoverinp  the  Longitude  at  Sea  , 
and  for  examining  all  Propolis  relating  to  it  ^  and  that 
any  five  of  them  may  receive  Propolals  for  that  pur- 
pole,  and  if  they  befati.^fied  of  the  probability  of  fuch 
X>ircovery,  they  fhall  certifie  it  to  the  Commiflioners 
of  the  Navy 5  with  the  Author's  Name ;  and  on  pro- 
during  fuch  Certificate,  the  Commiflioners  of  the  Na^y 
fhall  make  Bills  for  any  Sum  not  exceeding  2000  /.  as 
they  fliall  think  fit,  for  making  the  Experiment,  payable 
by  the  Treafurer  of  the  Navy,  who  Ihall  pay  it  imme- 
dicicety  Out  of  any  Money  unapply'd^  for  the  afe  of  the 
Navy.  a,  After 


Urakoscopi  \^  309 

2.  After  the  Experiment  Ismade^the  Commiffioners 
appointed  by  this  Aft  (hill  determine  how  far,  and  to 
what  Degree  of  £xadnefs  'tis  pra&icable. 

J.  The  firft  Difcoverer  of  a  Method  for  finding  the 
Longitude fhall  be  entituled  to  a  Reward  of  10000  /.  if 
it  determines  the  fame  to  one  Degree  of  a  great  Circle, 
or  60  Geographical  Miles;  and  to  if  000/.  if  it  deter- 
mines the  lame  to  two  thirds  of  that  diftance  ;  and  to 
20000  A  if  it  determines  the  fame  to  one  half  of  that 
Diftance;  and  one  half  of  fuch  Reward  (hall  be  pa^d 
when  the  Major  part  of  the  Commiffioners  agree,  that 
fuch  Method  extends  to  the  Security  of  Ships  within  80 
Geographical  Miles  of  the  Shore,  which  ar^  Places  of 
the  greateft  Danger  ^  and  the  other  half,  when  a  Ship, 
by  the  appointment  of  the  Commiffioners,  fhall  Sail 
over  the  Ocean  from  Great  Britain  to  a(iy  part  in  the 
Weft'Indies  which  they  (hall  nominate  for  the  Experi- 
ment, without  lofmg  their  Longitude  beyond  the  I.i« 
mits  mentioned. 

As  ibon  as  fuch  Methods  (hall  be  tried  and  found 
prafticable  at  Sea,  within  any  the  Degrees  aforefaid,  the 
Commiffioners  (hall  Certifie  the  fame  to  the  Commif- 
fioners of  the  Navy,  with  the  Author's  Name,  and  on 
(uch  Certificate  the  Canimiffioners  (hall  make  out  a  Bill 
for  the  re(peftive  Sums  to  which  the  Author  (hall  be 
entituled,  and  to  be  paid  by  the  Treafurer  of  the 
Navy. 

This  A6i  has  encouraged  many  to  bend  their 
Thoughts  towards  the  Di(covery  of  the  Longitnde  at 
Sea. 
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The  Names  of  fuch  as  are  come  to  band,  with  tbe 
Times  when  they  publilh'd  their  Notions,  1  mid^ 
in  their  Order,  thus: 

MR.  Hcnrjf  Bond,  J676,  By  the  Magnetical  Needle. 
Mr.  Ed.  Harrifon,  1696,    Ofrhc  Teveral  Methods  prct- 
pos'd. 
The  Rev.  Mr.  Geo,  Kptb,  1709,  By  the  Fixed  Stars,  Scbcdir^ 
Mr.  Francis  CavpooJ,  171V.  By  Inftrumencs,  called  Jeui^  4/hv 

nomer, 
lAJfrs.  fi^Jion  and  Dinon^  171 4»  By  Explofion. 
Mr.JoIm  iVard,  1714,  By  an  Automaton. 
Mr.  ^iSiam  HaS,  1 7 14,  By  a  Watch  and  the  Stm  at  Rifing. 
Air.  l{pb.  Brown,  1714,  By  Celeftial  Obfervations,  and  Wat- 
ches. 
Mr.Siefb.Planli,i'jio,  By  the  Moon  feparating  fron  eke 

Fixed  Stars. 
Air.  Tho.  Holder,  1723,  By  a  Nonfenlical  Inftnimeoc. 
J^.Geo.  Gorden^  «7i4,  By  obferving  the  Eclipfes  of  Jnfitn^t 

Satellites, 
Capt.  y^cot /(awf ,  1725,  By  an  Horomctcr. 
}Ar.  Jdckfon^  1726,  By  a  monftrous  Machine^ 
The  Sailor's  Propofal,  1725,  By  J's  Vifible  Dodinatioo. 
Mr.  I(pb.  might.  1718,  By  >'$  Place,  £^c. 
Mr.  H.  Lock^.  1730,  By  the  Moon  receding  from  theStin* 
Air.  John  Bates,  1 730,  By  Chimxra's  in  his  Braia. 
Mr.  l^hijton,  17  31,  By  the  Dipping  Needle. 
Mr.  Eli,  Piedf^er,  1731,  By  a  fluid  Quadrant     Latitude* 
Mr.Benj  Parker,  1 731,  By  the  Moon's  Southing. 
Mr.  John  Gueft^  173  ii  By  an  Armillary  Sphere. 
Mr  ^b.  Wright  J  1731,  By  the  Moon's  Place, 
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A  Table  9f  the  Digi$s  and  Decimal  P^irff  irftbf  Jlfoens 
Light ^  te  every  Hour  of  tbefirft  Day  after  her  Change^ 
and  from  thence  to  every  J)ay  ff  her  Jgf. 


>•« 

J  l\(^on'$                     1  Moon's 

Age 

Oigia 

Age       Digit* 

Age 

Diglfs 

light. 

Dayi         Iigt\t. 

Days. 

iighr. 

I 

^•_ 

c 

] 

d; h_ 

.033«983 

0 

»   —  -^    ■-    -^ 

-xp     la 

-  -^J 

1 

.06TJ9S6   I 

o-8l3S59»!i9 

0.4367814 

3 

•1016949   * 

I.627ii84'28 
2.440^770  >7 

1*2203406 

4 

•«35593»    ? 

2.0338998 

5 

.169491 J 
.2033898 

4 

3.25423(^8  xd 

2-8474590 

6 

5 

40^77960  25 

36616882 

7 

.2371881 

6 

4-88133 5f  24 

4-4745774 

8 

.27ti8<«4 

7 

5.6949144  23 

5.2?8i366 

9 

.30J0S47 

» 

^•5o^73P  ii 

6.loi<r958 

10 

.3389850 

9 

7.321032$  2,1 

6.915^550 

II 

.37»5i8i3 

»f 

8.1355^20  20 

7.7288142 

jt 

.406779^ 

#? 

8949151^  19 

8.5123734 

13 

.4406779 

i;. 

9.762710!  18 
io.%'j6%fi<)i  17 

9  35593*8 

»4 

.4745 7«* 

13 

10.1694918 

15 

■S08474J 

i« 

11.38P8288  16 

10  9536510 

t6 

.J423728 

' 

* 

17 

.5161711 

*f 

,8  12.----  1 

15 

11.7966102 

i8 

.6101.694 

•9 

.6440677 

»o       4n9lS6o 

21       .7118643 

aa      .7457^1^ 

»5      .7796^09 

1 

h' 

.813559*' 

1 

1 

X4 


I»« 
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A  tahleeftbe  time  tbst  the  two  Pmnters  m  tie  Grtt 
Bfar  will  be  upon  the  MeridiM  above  tb$P^ 


? 

Janoary 

Febraary. 
b.          • 

March.    1 

^ 

b.         ' 

b. 

« 

I 

3  M  9 

I  M    0 

If  A. 

"m 

X 

3         5 

i»  A  i6 

II 

It 

3 

3         1 

la        53 

II 

8 

4 

X      5<f 

la        49 

11 

5 

S 

X       51 

11        46 

II 

I 

_£ 

1        4« 

11        41 

10 

57 

7 

1        44 

11        38 

i»        34 
la        30 

10 

S4 

8 

»       39 

10 

50 

9 

I      34 

10 

4* 

10 

1      30 

la         17 

10 

43 

II 

a       Itf 

I  a        13 

10 

39 

13 

I        2» 

11        19 

10 

7^" 

3< 

»         17 

la         15 

31 

«4 

1         11 

11         II 

10 

a8 

«5 

»        9 

11          8 

10 

*5 

itf 

I         5 

11          4 

10 

11 

17 

1         t 

11          0 

10 

»7- 

i8 
»9 

1         S7 

ri         5<J 
»«         53 

10 

_I4 

I       53 

10 

10 

2o 

1       49 

II        49 

10 

7 

11 

1       45 

II        4S 

10 

3 

21 

I       41 

II         41 

9 

$9 

»3 

«       37 

II        )8 

9 

5« 

15 

I       33 

I       38 

II         ;4 

9 

5» 

II         30 

9 

48 

l6 

I        »4 

II          17 

9 

45 

»5 

I         ic 

II         13 

9 

41 

i8 

1        16 

II          19 

9 

37 

*9 

I        11 

I        8 
«          4 

■     ^-•— 

9 

34 

30 
26 

30 
31 

9 
9 
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»r  TMi  of  $he  thm  wbtn  #&»  tw9  F^mnn  in  th$  GnMg 
Besr  wit  he  nfm  $hc  Merulism  sbw9  $he  F^U,  cam- 
tinued. 


? 

April, 

May. 

June. 

1 

h.         ' 

b.          ' 

h. 

I 

9  A.  15 

7  A.  3» 

5  A. 

*i< 

1 

9       a>i 

7        17 

21 

3 

9        >7 

7         a3 

18 

4 

9         14 

7         20 

13 

S 

9         10 

7         16 

9 

4 

9          6 

7         i» 

__5 

7 

9          3 

7          8 

I 

8 

8        59 

7          4 

57 

9 

8        55 

7          0 

53 

10 

8        51 

6        i6 

49 

II 

8        48 

6         5» 

44 

la 

8        44 

6         48 

_  40 

13 

8        40 

6        44 

3< 

>4 

8         i6 

<;       40 

3* 

15 

8         33 

6        i6 

4 

28 

itf 

8        29 

6        3* 

4 

a* 

17 

8        IS 

6        18 

4 

>9 

i8 

ft          at 

6        13 

4 

•  5 

«^a 

V^M^MB 

^        1 

'9 

8        18 

tf         19 

4 

II 

10 

8         14 

6         15 

4 

7 

11 

8        10 

tf          H 

4 

3 

11 

8          6 

<           7 

3 

59 

*5 

8          X 

6           3 

3 

5$ 

if 

7          ^8 

5         59 

?_ 

51 

»5 

7        55 

5         55 

3 

46 

16 

7        51 

5         51 

3 

41 

a? 

7        47 

5         47 

3 

38 

z8 

7        43 

5        4» 

3 

34 

19 

7         39 

5         38 

3 

30 

30 

7         35 

5         34 

3 

26 

31 

— — — 

5         30 

— —- 

"~* 

^  |a  Page  3.11,  ihe  Time  is  1'  coo  little. 
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jy  T^ble  ^ftbe  time  V9ben  tbi  two  Pointers  vejhe.^  GreM.i^ft^ 
will  be  upon  the  Meridian  above  the  FoU,  q^S^tinued. 


? 

July.  .Auguft. 

iSepu 

oa. 

Nov. 

Dec.   1 

i 

h.     ' 

h. 

/ 

h. 

h. 

J 

h. 

9 

h. 

*  . 

I 

jA.22 

I 

A.20 

iiMztf 

9 

M38 

M37 

Mi9 

2 

■i      18 

I 

i6 

II      23 

9 

34 

33 

25 

; 

3     '4 

I 

It 

II     19 

9 

30 

29 

ao 
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THE  foregoing  TaMe  ftiould  have  been  placed  ro  fol- 
low Ac  Tab  e  of  ^he  i.^p  )n*s  Variation,  Folio  loi.  Its 
Ufe  is,  to  find  the  nue,  or  correded  Variaiion  of  the 
Moon,  The  orher  flicv/S  the  Moon'*  created  Variation  in 
the  OAants,  to  be  ^5  Minurcs,  .10  Seconds  :  But  then  that 
is- in  tne  mean  Diftince  ot  the  Sun  fiom  the  Eanh- 

The  Diff:*rences  that  aril'e  from  ihe  Lurvacure  of  the 
Orbis  Magnus,  and  the  ftron^tr  A<flion  ot  the  Sun  upon 
the-  Moon  when  Horned  and  New,  than  when  Gibbous  and 
Fu'».  areallov/d:  Fr  r  by  this  ]*ab!e,  ihe  greateft  Varia- 
'  lion  in  the  o  her  Diftancf-s  of  the  taun  from  the  Earth,  be- 
iof  in  a  Proportion  compi-unJed  ot  the  duplicate  Rjrio 
of' the  time  of  the  S;  nodical  Revoluticn  of  ihe  Moon  (:\\e 
rime  of  the  Year  being  given)  diredly,  ana  ihe  tripli- 
cate Ratio  of  the  Sun's  Diftance  from  the  Earth  interf- 
If .  Whence  Dr.  Halley^  by  this  1  able,  makes  the  great- 
eft  Variation  in  the  oun's  Apof;ee,  i^  Minutes,  16  Se- 
CDnds ;  and  in  his  Perigee,  37  Minutes,  13  Seconds  ;  the 
Ercentricitv  of  the  Sun  being  to  the  traniVerfe  Diameter 
of  the  Orbis  Magnus^  as  1^  tt  ^o  iooo. 

To  find  the  correft  Variation  by  this  Tab!e»  the  Rule  is^ 

Having  found  the  Vaiiatlon  of  the  Moon,  agreeing  to 
her  Diftance  from  the  Sun,  bv  the  Table,  Folio  10 1,  re- 
duce the  faid  Variation  into  .Seconds,  and  then  find  the 
Logariihm  thereof,  as  if  it  was  an  Abfoiute  Number. 

Next,  with  the  Sud's  Mean  Anomaly    take  out  of  this  . 
Table   the   Logarithm   an!weiing  thereto  ;     and    fu^tradt 
it  from  the  Logarithm  fiift  foun  i  ;  and  cl.e  Remainder  is 
the  Logarithm  of  the  corrcd:  Variation,  as  fcr  Example. 

Tn  the  Example  of  the  Calculation  of  the  Moon's  Place, 
Folio  88,  the  Moon's  Variadon  there  is  put  ^x'  49 '=1969''. 

The  Logarithm  of  19^9"  is      =     ?.294i46' 
With  the  Sun's  Mean  Anomaly-^ 

io5.  17^45^35",  I  find,  the/     o.oiSx 

Logarithm  in  the  Table  tor* 

be  lubtradled,is  3 


Corr.  Variation  3i'2S"sj888"Log.  3.27^04^ 


Exsmfle 


19^  Uranoscopia. 


Examfle  %\    Suppofe  the  Sun  in  Ferine;  and  the  Mqoii 
iftant  from  the  Sun  4$  Degrees,  ^  '       '    ^-    ^^ 
demand  her  greateft  Variation  ? 


^'s  Variation  fn  Table,  Fol.  toil  i%  3s'  10'' =s  * 

=iiio'Lop.  =  ^      3.X4x8»j 

Log.  found  by  0  mean  Anom,  6^.  0^0*0"^ is  9*9733     4 

Corn  Variat.of>  is37'iB'=i2j3"=Log.=i.34898x 


I^ote,  The  Logarithm  found  by  the  Sun's  mean  Anomaly 
muft  always  be  fubtrafted,  and  not  added.  But  when  ("as 
in  thelaft  Example)  the  Logarithm  to  be  fnbcrafted  exceeds 
the  other  Logarithm,  the  Radius  muft  be  added,  that  Sub- 
tradion  may  be  performed  s  as  is  plainfi  if  the  Examples 
are  duly  confidered. 

(O*  This  and  the  two  laft  Pages  were  fenr  me  by  a 
Gentleman  unknown  fto  whom  I  return  my  hearty  Thanks) 
being  a  CorreHUn  of  the  Moon^s  Variation  in  Page  xoi ; 
which  having  diligently  perufed,  and  finding  it  very  nfcfol^ 
it  merits  a  Place  in  this  Work.- 
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^e  following  Books^  &c.  written  by  this  jiutbor^  are 
Primedj  aad  Sold  by  J.  Wilcox  at  WirgiVs  Head 
againft  tbe  New  Church  in  the  Strand,  London. 

I TT^  H  E  Syftem  of  the  Planets  dexnonftratedy  in  Sif^rt9, 
*      Price  J  /• 

xl  A  Complcat  Syftem  of  Aftronomy,  i  Vols.  8w.  Pr.  ml 

).    Aftronomyof  the  SacelliteSy  8vo.    ?r,is.6d. 

4.-  ATrcatifeof  Eclipfcs  for  35  Years,  with  the  TranGc 
of  l^entis  and  Mercury  over  the  Sun  for  79  Years,  and  the 
Conjundlon  of  yi/jjffr  and  Saturn  fov  120  Years.  The 
Second  Edition,  with  Additions,    Pr.  i  /.  6d. 

5.  His  VramfcofU^  being  a  Demonftration  of  the  Equation  > 
of  Time,  C^c.  ivo.    Pr.  7  /. 

6.  A  Dcfcription  of  Gi/nffr's  Quadrant,  its  great  ufe  in  A- 
ftronomy.     To  which  are  added,  the  ufe  ofNapair's  Bones, 
and  the  ufe  of  the  Two- foot  Rule  in  the  Menfiiration  of 
Timber,  (^c.    This  Book  will  be  of  great  fervlce  to  any 
Perfon  concerned  in  Menfuration,  Dialling,  (3c.    Pr.  i  /. 

7.  His  Sheet  of  the  true  Appearances  of  Jupiter's  Satellites^ 
during  his  Vifibility  in  the  Evening,    Pr.  x  i.  6d. 

8.  His  Sheet  of  the  true  Appearances  of  Saturn's  Satellltis, 
with  the  Poficion  of  his  Ring,  Pr.  1  r. 


BOOKS  Prititedfor  J.  Wilcox,  at  V\rg\?s  Head  againfi 
the  New  Church  in  the  Strand. 

T«HE  Modern  K\-viga-or's   Compleat  Tutor,  by  J.  Kfllj, 

-■•       Marin^^,  pr  4/. 
A  New  Treadfe  of  ^he  Conftru(ftion  and  Ufc  of  the  Sc£tor, 

by  Saw,  Cun;  rpvifed  by  Ed.  Sicne,   pr  ^  s.  6d. 
The  Builder*«  Cheft  Book,   or  a  compleat  Key  ro   the   Five 

Orders  of  Columns   in   Archi:edure,  by  B.  Langiey,  pr, 

%s.  6d. 
The  Builder's  fure  Guide,  in  ^to,  with  eighty  Copper  Plates, 

pr.  12  s. 
Magnum  in  parvo  I   or  the  Marrow  of   Architedure  :  Being 

a  new  Method  of  drawing  the   Five  Orders  of  Colutrns 

in  Architedure,  bv-  IV.  Halfpenny,  pr.  41. 
Holders   I reatifc  of  Harmony,  with  Kfliers  Rule  to  play, 

and  tune  the  I larp'KC  rd,    pr.  ^s    6  d. 
Le  DrifiiJ's  Parallel  of  the  diflfer^nt  manner  of  extading  the 

Stone  out  of  (he  Bladder,  with  Cuts. 
Hiftory  of  Taxes  under  all  Denominations,   from  the  Con- 

auefl,  to  1731,  pr.  5'- 
Hiftory  o\  Poland  vii.iier  Auguftus  II.     2  Vols.  pr.  8  s. 
Botrhaitce\  Treadle  of  the  Force  and  Energy  of  Medicines, 

pr.  4x. 
T^tK^ran,  c-.mmcnly  called  the  Alcoran  of  Mahmned    uiili 

a  Jar^e  preliminary  Dlfcourlie  and  Commentary,  by  Mr. 

G,  Sale. 
The  Naval  Hiftory  of  Enfjand  in  all  its  Branches,  from  the 

Year  io^5,  to  1734     ?''•  i /.  i /.    ^ 
A  General D'Aionary  hiftorical  and  critical;   iu  which  is  a 

new  and  arcurarr  Tranflation  of  the  celebrated  Mr.  ha/e, 

Twrnty  four  SLee's  for   ^  s. 
The    bilhcp  of   Cawbrn/s  Talcs  and    Fables,  French  and 

Edglidi,  for  ih?  ufe  of  Schools,  pr,   3/ 
Daciers  Hotace.  with  BentUy*s,  Cunin^lianis,   and    Scmadon't 

Note's  and  Hmendatibns,  Latin  and  French,  4  Vois.  4W. 

1/.  8i. 

>  '1'hc  fame  Rook  in  loV'^liimes,  12^.  pr.   1/   4/. 
The  Commcn  Prr^^r  in  hdUnn  ly  ?vlr.  Gordon  i  a't''>  \i\  French i 

with  a!i  Ions  ot  School  Books  in  Laiin,  French,  Qc.  very 

cheap. 


